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SPECTRAL ABSORPTION CHARACTERISTICS OF ANTIHISTAMINIC 
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T IS well known that sufficient exposure to a limited portion of the solar 

spectrum, principally wave lengths between 2950 and 3150 angstroms, results 
in a series of characteristic changes in the normal skin ealled ‘‘sunburn.’’ 
These changes are sharply limited to the areas of exposure, and consist of 
erythema developing after a latent period of an hour or more. The erythema 
may last for several days, and is followed by pigmentary changes in the skin 
persisting for many weeks. The reaction varies from mild erythema to severe 
vesiculation and desquamation which may be accompanied by intense systemic 
effects, depending on the intensity and duration of exposure. 

Since these ultraviolet radiations do not penetrate deeply into the skin, it 
appears likely that certain photochemical reactions are initiated in the epidermis 
causing the elaboration of substances: which bring about the dilatation of the 
minute vessels of the skin. Lewis! has presented considerable evidence that 
erythema always results from the release of a histamine-like substance. The 
sunburn reaction, however, differs from the usual ‘‘triple response’’ in that a 
prolonged latent period is present, edema is generally absent except in eases of 
longer exposure, and pigmentation almost follows the erythema. Blum? pointed 
out that the long latent period in sunburn may represent a very slow elabora- 
tion and penetration of ‘‘H-substance’’ to the vascular layer, and that the 
usual absence of edema may be accounted for by failure to attain any high 
local concentration. He pointed out further that pigmentation is a common 
sequel to epidermal injury, which in sunburn is the site of the initial reaction. 

Since histamine or a histamine-like substance has been prominently econ- 
sidered in most discussions of the mechanism of action of sunburn, it would 
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seem logical to consider the synthetic antihistaminie drugs as investigative 
tools which may perhaps throw more light on this problem. Kurtin, Bierman, 
and Yontef* recently reported that areas of skin treated by Pyribenzamine 
iontophoresis did not develop the typical erythematous response from ultraviolet 
light. They were of the opinion that this represented additional evidence that 
ultraviolet erythema was dependent upon the action of released histamine 
substance in the tissues. Kline and Baer, as well as the present authors’ in a 
preliminary report, pointed out that this was due, at least in part, to the 
spectral absorption characteristics of Pyribenzamine, since its ability to prevent 
erythema was not dependent on actual contact with the skin, nor was this 
property common to all antihistaminie drugs. In the present study, the ultra- 
violet absorption spectra for a number of antihistaminie drugs have been de- 
termined, and their effect on ultraviolet erythema noted. It was thought that 
these observations might have some bearing on the role of histamine in the 
sunburn reaction, 


SPECTROPHOTOMETRIC STUDIES 


The ultraviolet absorption spectra for these compounds were determined 
with a Beckman Quartz Spectrophotometer using a hydrogen discharge tube as 
a light source. Samples of the various drugs as supplied by the manufacturers 
were read in water solution in matched cells. The extinction coefficients 
(KE 1%, 1 em.) were determined from the Beer-Lambert equation® where 


log I,* 


Bmp 3 
lem. d c 





The curves obtained for each of these compounds are presented in Figs. 1-13. 
The peak extinction coefficients in or at a point nearest the wave lengths giving 
the maximal erythema! effect (2950-8150 A.) are given in Table I. It is 
readily seen from these data that Pyribenzamine, Thenylene, Neo-Antergan, 
Pyrrolazote, Tagathen, Neohetramine, and Antistine possess absorption bands 
within the active portion of the ultraviolet spectrum; while Benadryl, Decapryn, 
Thephorin, Trimeton, AH853, and C-558IH do not significantly absorb the 
erythema-producing rays. 

An estimation of the screening properties of the active drugs is obtained 
by comparing the extinetion coefficients at different points within the sunburn 
spectrum (Table II). Pyribenzamine is the most active in this respect, followed 
by Thenylene, Neo-Antergan, Pyrrolazote, Tagathen, Neohetramine, and Anti- 
stine. By applying the known extinction coefficients to the Beer-Lambert 
equation, calculations can be made to determine the intensity of the sunburn- 
producing rays transmitted by various concentrations of these drugs. These 


*In this equation log Io represents the density of the solution, in which Io is the intensity 


I 
of incident light (always considered to be 100 per cent), and I is the intensity of transmitted 
light ; : - the thickness of the solution in centimeters; and c is the per cent (weight/volume) 
concentration. 











FRIEDLAENDER, ET AL.: SPECTRAL ABSORPTION OF ANTIHISTAMINIC DRUGS 231 


4 4 

CO% HH _CHs nscoC DG HH (CH; 
a Mec ™ “G-G-NC HCI 

cal 


° 
a 
8 


FE! % \eooL E cm. 80°F 
PYRIBENZAMINE : NEOANTERGAN 











| ! | | | | | | | 








240 260 280 300 320 340 240 260 280 300 320 340 
X Mu »Mu 
Fig: 1. Fig. 2. 


data, caleulated for different percentages in a 0.005 em. aqueous layer, are pre- 
sented in Table III. A 5 per cent solution of Pyribenzamine, Neo-Antergan, 
or Thenylene, which are the most effective screening compounds of the group 
studied, would allow the transmission of less than 1 per cent of the sunburn 
spectrum; 2 per cent concentrations, less than 12 per cent; while one-third or 
less of the rays would be transmitted by 1 per cent solutions of the same drugs. 
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PEAK EXTINCTION COEFFICIENTS IN OR NEAREST THE SUNBURN ZONE (2950-3150 A.) 








PEAK EXTINCTION 
COEFFICIENT 





: E1% WAVE LENGTH 
DRUG MANUFACTURER lem. A. 
Pyribenzamine Ciba 166 3060 
AH-853 2arke, Davis 17.4 2600 
Antistine Ciba 67 2920 
Benadryl Parke, Davis 16.5 2580 
Decapryn Merrell 106 2610 
Neo-Antergan Merck 120 3025 
Neohetramine Nepera-Wyeth 77 3080 
Tagathen Lederle 99 3040 
Thenylene Abbott 154 3040 
Thephorin Hoffmann-La Roche 214 2600 
Trimeton Schering 154 2700 
Pyrrolazote Upjohn 107 3000 
C-5581H Bristol 66.3 2700 





TABLE LI. 


EXTINCTION COEFFICIENT 


S WITHIN THE SUNBURN ZONE 








E 1% AT WAVE LENGTH 
1 cM. 








DRUG 2950 A, 3050 A. 3150 A. 
Pyribenzamine 130 166 138 
Thenylene 131 154 118 
Neo-Antergan 95 120 104 
Pyrrolazote 103 108 76 
Tagathen 85 98 74 
Neohetramine 63 76 71 
Antistine 65 37 5 
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TABLE IIT. INTENSITY OF TRANSMITTED LIGHT CALCULATED FOR FILM THICKNESS OF 0.005 CM. 
CONTAINING VARIOUS CONCENTRATIONS OF DRUGS 











| I VALUES FOR 0.005 CM. OF AQUEOUS SOLUTION 
































WAVE LENGTH 1% SOLUTION 2% SOLUTION a% SOLUTION 
DRUG A. PER CENT PER CENT PER CENT 
Pyribenzamine 2950 22.4 3.1 0.056 
3050 14.8 2.19 0.007 
3150 20.4 4.17 0.035 
Antistine 2950 47.5 22.4 2.4 
3050 65.8 42.7 10.2 
3150 94.4 89.1 59.6 
Neo-Antergan 2950 39.0 11.2 0.42 
3050 25.1 6.5 0.10 
3150 30.2 9.12 0.25 
Neohetramine 2950 48.4 23.4 2.6 
3050 41.7 17.4 1.2 
3150 44.2 19.5 1.6 
Tagathen 2950 37.6 14.1 0.75 
3050 32.4 10.5 0.55 
3150 42.7 18.2 1.41 
Thenylene 2950 22.1 4.9 0.059 
3050 17.0 2.8 0.014 
3150_—i 25.7 6.6 0.112 
Pyrrolazote 2950 30.5 9.3 0.37 
3050 30.5 9.5 0.37 
3150 41.7 17.4 1.26 





CLINICAL STUDIES OF SPECTRAL ABSORPTION 


Materials and Methods.— 

Inght Source: A quartz mereury high pressure are lamp (Hanovia Alpine 
Type A) was used as a source of ultraviolet light in this group of experiments. 
While it is recognized that this ultraviolet radiation is not exactly the same 
as that derived from the sun, is appears adequate for our present experimental 
needs. The radiation from the mereury are employed consists of a series of 
strong emission lines, the most important of which are at 2537, 2652, 2967, 3025, 
3130, and 3660 angstroms, superimposed on a faint continuous spectrum. The 
erythema-producing rays of the spectrum of the sun are strongly represented 
in the 2967, 3025, and 3130 A. lines of the mereury are radiation. It would 
appear therefore that any compound which protects against the erythema of the 
mereury lamp should also demonstrate a similar action in preventing sunburn. 

Vehicles and Layer Thickness: Two per cent ointments of the various 
drugs were prepared in a water-washable ointment base* and applied to the 
skin or to a quartz plate overlying the skin. An effort was made to control 
the thickness of the ointment layer by applying a standard amount of the 
various preparations to measured surface areas. By placing the material into 
a 1 ml. tuberculin syringe, 0.05 ml. of test substance was applied to each square 
inch of test surface, giving a theoretical layer thickness of approximately 
0.008 centimeter. 

Exposure Time: Light-skinned subjects were selected, utilizing the skin of 
the back. The lamp in each case was operated for at least ten minutes prior to 
use in order to insure maximum radiation output. Exposures were made at 





*Supplied by Parke, Davis & Company, Detroit, Mich. 








236 THE JOURNAL OF ALLERGY 


a measured distance of 30 centimeters. Inasmuch as skin reactivity to ultra- 
violet varies from one individual to another, results were based on comparisons 
in the same subject wherever possible. Quantitative measurements were made 
by determining the ‘‘threshold erythema time,’’ which is the minimal exposure 
time required to produce a perceptible erythema. This was accomplished by 
exposing small areas of skin to increasing tHne periods of ultraviolet radiation. 
Determinations were made when the test preparations were either applied 
directly to the skin, or when placed on a square of quartz overlying the skin. 


Results.— 

Ointments Applied Directly to Skin: The results of serial exposures over 
a period of three minutes are indicated in Table IV. The ointment base 
displayed only slight sereening action. Two per cent ointments of Pyri- 
benzamine, Tagathen, Thenylene, Neo-Antergan, Neohetramine, Pyrrolazote, 
and Antistine, in almost-all instances prevented the appearance of erythema for 
the period of exposure. The same concentrations of AH-853, Benadryl, 
(-5581H, Deeapryn, Thephorin, and Trimeton, in most instanees interfered 
only slightly with the development of erythema. Reference te the absorption 
spectra of these compounds indicates that this slight interference may represent 
absorption of the shorter erythema-producing emission lines of the mereury are 
(below 2950 A.). Five, 10, and 20 per cent concentrations of Benadryl appeared 
of no greater effectiveness in preventing erythema than the 2 per cent 
ointment. One and 2 per cent Pyribenzamine ointments completely prevented 
an erythematous response when exposure time was increased to five minutes. 
Longer exposures by this method were not carried out with the other drugs. 


TABLE ITV. THRESHOLD ERYTHEMA TIME 














LAYER THICKNESS, 0.008 cM.; ToTAL EXPOSURE, THREE MINUTES 
2 PER CENT OINTMENT CASE 
OF ] 2 | 3 | 4 | B) 
Normal skin (control) 10” 2()” 20" 10” 30” 
Ointment base (control) 20” 30” 40” 30” 40” 
AH-853 40” 30” 46” 50” 40” 
Antistine 2" over 3’ over 3’ 2° over 3’ 
Benadryl 30” 40” 40” 40” 40” 
C-8851H 30” 30” 40” 40” 50” 
Decapryn 30” 40” 50” 50” 40” 
Neo-Antergan over 3’ over 3’ over 3’ over 3’ over 3’ 
Neohetramine eles” over 3’ over 3’ over 3’ over 3’ 
Pyrrolazote 19” over 3’ over 3’ over 3’ over 3’ 
Pyribenzamine over 3’ over 3’ over 3/ over 3’ over 3’ 
Tagathen over 3’ over 3’ over 3’ over 3’ over 3’ 
Thenylene over 3’ over 3’ over 3’ over 3’ over 3’ 
Thephorin 50” 50" 1’ 50" 1g 
Trimeton 40” 40” a 40” 40” 





Ointments Applied to Quartz Glass: A piece of polished quartz, 50 mm. 
square and 2 mm. in thickness, offering no barrier to the passage of ultraviolet 
‘adiations, was used in these experiments. Ointment films of the various 
drugs applied to quartz overlying the skin gave the same results as when 
applied directly to the skin. Those which prevented erythema on skin did 
likewise on quartz. This would confirm the spectrophotometrie findings that 
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the ability of these drugs to prevent the erythema of sunburn is related to their 
spectral absorption characteristie¢s. 


ANTIHISTAMINIC ACTION IN SUNBURN 


The following group of experiments were carried out in an effort to 
determine whether the antihistaminie drugs, by virtue of their ability to 
antagonize the pharmacologic effects of histamine, are capable of affecting 
the development of ultraviolet erythema. Two potent antihistaminics, Benadryl 
and Pyribenzamine, were used in these studies. Since one possesses an absorp- 
tion band in the region of 2950 to 3150 A., while the other does not, it might be 
possible by comparing the action of these two drugs to differentiate between 
effects due to spectral absorption and those related to antihistaminic properties. 


Oral and Intravenous Administration—The threshold erythema time was 
determined in each subject before administration of the drugs. Four subjects 
were given 100 mg. of Benadryl by mouth, and serial time exposures to the 
mereury are made thirty minutes later. During the ensuing twenty-four 
hours, each subject ingested 50 mg. of Benadryl. <A reading of the threshold 
erythema time was made at the end of twenty-four hours. This precedure was 
repeated with Pyribenzamine in the same subjects after an interval of 
at least one day. In two additional subjects, exposures to ultra-violet were 
made ten minutes after the intravenous administration of 50 mg. of Benadryl, 
followed by 50 mg. orally every four hours until a reading was made 
at the end of the twenty-four hour period. Studies with intravenous Pyri- 
benzamine were not carried out. Skin reactivity to histamine was determined 
in each ease by testing with serial dilutions of histamine before and immediately 
after exposure to the mereury are in order to ascertain whether the initial 
dose of antihistaminie drug had been sufficient to diminish the histamine re- 
sponse. The data indicated in Table V show that neither of the drugs, when 
given in therapeutic doses, appreciably altered the erythemic response to this 
portion of the spectrum, although at the time of exposure sufficient drug was 
present in the circulation in most cases to diminish the skin response to histamine. 


TABLE V. EFFECT OF ORAL AND INTRAVENOUS ADMINISTRATION OF ANTIHISTAMINIC DRUGS ON 
THRESHOLD ERYTHEMA TIME (T.E.T.)—TOTAL EXPOSURE, 60 SECONDS 





























ORAL BENADRYL ORAL PBZ I.V. BENADRYL 
T.E.T. HISTAMINE HISTAMINE HISTAMINE 

CASE (CONTROL) ‘TT. RESPONSE T.E.T. RESPONSE Pier. RESPONSE 

1 10” 10” reduced 10” reduced 

2 20” 20” reduced 20” unchanged 

3 20” 20” reduced 20” reduced 

4 30” 30” reduced 20" reduced 

5 10” 10” reduced 

6 10” 20” reduced 





Local Application by Scratch and Intradermal Injection—In three sub- 
jects, serial dilutions of Benadryl and Pyribenzamine, 1 per cent to 20 per cent, 
were applied to five series of scratches. After fifteen minutes all areas were 
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thoroughly cleansed with water and carefully dried. Evidence that the drugs had 
been absorbed was obtained by treating one group of scratches with histamine, 
1:1,000 dilution. The reactions at these sites were markedly diminished as 
compared to reactions in untreated skin. The remaining four groups of scratch 
sites were exposed to mereury are radiations for increasing periods up to one 
minute. In two subjects, slight impairment -in erythema formation occurred in 
the vicinity of the scratches treated with 10 and 20 per cent Pyribenzamine. 
The remaining Pyribenzamine and Benadry] sites were relatively unaffected. 

Similar experiments carried out in two subjects utilizing the intradermal 
technique, and employing solutions of Benadryl and Pyribenzamine, 1 per cent 
to 10 per cent, showed no reduction in erythema at Benadryl sites and ex- 
tremely little at Pyribenzamine sites. Intradermal injections of 10 per cent 
Benadryl and Pyribenzamine produced loéalized necrosis in some eases. In 
contrast to the relatively slight impairment at the points of intradermal Pyri- 
benzamine injection, the same solutions of this drug in concentrations of 1 per 
cent to 10 per cent placed on the surface of the skin and allowed to dry, com- 
pletely prevented the appearance of the erythema response in these areas after 
exposure to ultraviolet radiations for two minutes. 

Posttreatment of Irradiated Sites—The effect of the two drugs on skin 
already exposed to ultraviolet was also noted. Areas of skin just exposed to 
the mereury are were immediately covered with 2, 10, and 20 per cent oint- 
ments of Benadryl and Pyribenzamine. The preparations were generously ap- 
plied, rubbed into the sites and allowed to remain in contact with the skin for 
twenty-four hours by the use of gauze dressings. The erythemic response at 
the end of twenty-four hours, as determined by the threshold erythema time, 
was unaffected by ointments of either Benadryl or Pyribenzamine. 


DISCUSSION 


The effectiveness of a number of these antihistaminie agents in preventing 
ultraviolet erythema suggests their clinical use as sunburn preventives. <A 
satisfactory preparation must first of all be nontoxie and nonirritating. It 
must be effective in a relatively thin layer when applied to the skin, and re- 
main stable during prolonged exposure. If it allows the passage of longer 
wave lengths (above 3200 A.) it may have added commercial advantage of 
allowing an increase in the degree of tanning in previously exposed areas.’ 
While it appears that the majority of these criteria are satisfied by these sun- 
screening antihistaminie drugs, a true evaluation of their suitability for such 
purposes must await adequate clinical trial under a wide variety of conditions. 

Recently Rothman and Henningsen* reported an impressive preparation 
for the prevention of sunburn in the form of 15 per cent p-aminobenzoie acid. 
Spectrophotometrie examination of this substance shows an extremely high 
absorption band in the region of the sunburn spectrum (Fig. 14). The extine- 
tion coefficients within this zone are several times that of Pyribenzamine (Table 
VI). Despite this evident superiority of p-aminobenzoie acid as a sunscreen, 
we were encouraged to try an antihistaminie screening ointment in a patient 
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who required protection from the sun, and who found the p-aminobenzoie¢ acid 
preparation irritating to her skin. She reported good results from the use of a 
2 per cent PRyribenzamine ointment applied to exposed skin areas. Following 
this experience, 2 per cent ointments of Pyribenzamine, Neo-Antergan, Neo- 
hetramine, and Pyrrolazote were distributed to five other patients who com- 
plained of excessive burning when exposed to the summer sun for moderate 
periods. All reported excellent protection when these preparations were used. 
In addition, the same compounds were reported to be of considerable benefit in 
relieving the discomfort in areas already sunburned. It would appear that this 
latter effect is related chiefly to the local anesthetic properties of the ointments. 
As a result of these brief clinical experiences in preventing sunburn, we are 
of the opinion that more extensive clinical trial of these preparations is indi- 
cated. 


TABLE VI. EXTINCTION COEFFICIENTS WITHIN THE SUNBURN ZONE—PYRIBENZAMINE AND 
PARA-AMINOBENZOIC ACID 














E 1% 
PEAK EXTINCTION COEFF. 1 cM. 
E1% 
COMPOUND VEHICLE A. 1 CM. | 2950A. | 30504. 3150 A. 
PABA 95% ETOH 2890 1277 1210 756 218 
PABA pH 3.73 2840 1057 894 532 210 





PBZ H,O 3060 166 130 166 138 


The failure of any of the antihistaminic drugs used in this study to prevent 
ultraviolet erythema on a basis other than spectral absorption is in sharp con- 
trast to their effect on the immediate whealing type of skin reaction. In pre- 
vious studies it has been shown that they impair the ‘‘triple response’’ or- 
dinarily elicited by mechanical stimulation, antigen-antibody reaction, irritant 
drugs, and histamine itself.8 A similar reduction of the whealing response has 
been reported in urticaria solaris (type A < 3700 A.).° It is, of course, possible 
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that higher concentrations of the drugs carefully maintained during the entire 
latent period of the ultraviolet erythema, and closer attention to time factors in 
relation to its development, might indicate changes that are not apparent from 
the oral and intravenous experiments carried out in this study. The failure 
of local injection of the drugs to affect the erythemic response is difficult to ree- 
oncile with the idea that histamine is the sole factor involved in such reactions. 
Here again, it is recognized that ordinarily effective local concentrations of the 
drugs may have been present for only a portion of the latent period. Lewis,’ 
in his classic studies of the blood vessels of the skin and their responses, presents 
evidence that the reaction to a slowly acting stimulus such as ultraviolet light 
is fundamentally the same as to quickly acting stimuli. He points out, however, 
that in reactions of long latency, the action of preformed metabolites (hista- 
mine) are probably supplemented by similarly acting substances produced from 
the disintegration of dead or dying cells, and which are not necessarily identical 
with histamine. If the antihistaminie drugs ean be considered as specific antag- 
onists of histamine, the present experiments do not point to histamine release 
in the tissues as the principal factor in the production of ultraviolet erythema. 


SUMMARY 


1. The ultraviolet absorption spectra were determined for the following 
antihistaminie drugs: Benadryl, Pyribenzamine, Neo-Antergan, Neohetramine, 
Decapryn, Pyrrolazote, Antistine, Trimeton, Thenylene, Tagathen, Thephorin, 
AH-853 (Parke, Davis), and C-5581H (Bristol). These data obtained with the 
Beckman Quartz Spectrophotometer show that Pyribenzamine, Thenylene, Neo- 
Antergan, Pyrrolazote, Tagathen, Neohetramine, and Antistine possess absorp- 
tion bands within the active portion of the ultraviolet spectrum (2950 to 
3150 A.). The remaining compounds tested do not significantly absorb the ery- 
thema-producing rays. 

2. Clinical studies in normal skin with ointment preparations of these drugs 
parallel the spectrophotometric findings. Those which possess an absorption 
band in the 2950 to 3150 A. region prevent erythema ordinarily produced by 
exposure to the radiations of the quartz mercury are lamp. This action is demon- 
strable when the ointments are applied either directly to the skin or when 
placed on a square of quartz overlying the skin. The drugs without absorption 
characteristics in this zone of the spectrum do not appreciably affect the ery- 
thema response. This would indicate that the inhibitory action shown by some 
of these drugs is related to their spectral absorption characteristics. 

3. The oral ingestion of antihistaminie drugs before exposure to the mer- 
eury are radiations and at regular intervals for a period of twenty-four hours 
afterwards failed to affect the development of the erythema reaction. This did 
not differ When either an absorbing or nonabsorbing drug was used. 

4. Introduction of antihistaminie drugs beneath the superficial lavers of the 
skin failed to affect the development of ultraviolet erythema. This is in marked 
contrast to the inhibition displayed when similar concentrations of the absorbing 
drug are applied to the skin’s surface. 
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5. Surface application of absorbing and nonabsorbing drugs to normal 
skin already exposed to ultraviolet radiations failed to impair the development 
of the erythema response. 

6. Preliminary clinical studies indicate that antihistaminie drugs which 
absorb the active part of the ultraviolet spectrum may be employed effectively 
as sunburn preventives. 

7. The results of these studies fail to support the concept that histamine 
release in the tissues is the principal factor involved in the production of ultra- 
violet erythema. 
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° DISCUSSION 


DR. RUDOLF L. BAER, New York, N. Y.—The capacity of certain members of the 
group of antihistaminic drugs to act as sunburn preventives was in the beginning attributed 
to their antihistaminice effects which were supposed to interfere with the histaminie part of 
the sunburn mechanism. The authors were able to show that the sunburn-preventive capacity 
of these drugs is due to a filtration effect on those wave lengths which cause burning of the 
skin. This fully confirms the positive findings of Kline, Rubin, and myself in our tests with 
Pyribenzamine, and our negative findings with Benadryl. Our technique was somewhat dif- 
ferent as we introduced the drugs into the skin by iontophoresis or interposed them in 
quartz cups between the skin and the source of radiation.* 

The interesting studies of Drs. Friedlaender and Vandenbelt raise the question as to 
the practical implications of their results. Can those antihistaminie drugs which absorb 
the sunburn-producing wave lengths be used as topically applied sunburn preventives? The 
most important prerequisites of a modern sunburn preventive are that it must be effective 
as a sunfilter; it must be nonirritating, nonsensitizing, nonstaining, nonodorous, and system- 
ically nontoxic, even if absorbed through the skin in significant amounts. 


Most of the substances with which the authors worked could probably pass as far as 
lack of irritancy, staining properties, and odor are concerned. However, without further 
clinical trial no definite statement can be made as regards lack of skin-sensitizing capacity 
upon topical application to the skin and lack of toxicity after repeated topical application 
to large areas of skin. But even assuming that these drugs fulfill all the necessary require- 
ments regarding toxicity and lack of sensitizing capacity they seem to have no particular 
advantages over such well proved modern sunburn preventives as glycerol para-aminoben- 
zoate, menthyl anthralinate, and so forth. Exceptions might be cases of dermatoses where 


*Baer, R. L., Kline, P. R., and Rubin, L.: Nature of Inhibition of Ultraviolet Erythema 
by Pyribenzamine, J. Invest. Dermat. 11: 405, 1948.) 
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both a sun-filtering and antipruritic effect are desirable. For instance, cases of eczema 
solare and of allergic eezematous contact-type dermatitis associated with features of light 
sensitization may belong in this category. 

Another question is whether these drugs could be employed as systemically admin- 
istered sunburn preventives. The authors have been unsuccessful in their attempts to pro- 
tect patients against sunburn by giving them Pyribenzamine by mouth several times daily. 
tests rule out entirely the possibility that giving one of 


I do not believe that the authors 
these drugs in large doses over a period of many days or weeks may lead to a skin level 
that would be adequate for protection against sunburn. It must be granted, however, that 
this is not very likely as these drugs are rapidly excreted and as there is no proof that they 
reach the uppermost layers of the skin or are stored there even after prolonged administra- 
tion, It seems entirely possible though that just as there are certain compounds which, if 
ingested, cause photosensitization (eosin, rose bengal, trypaflavine), substances will be dis- 
covered which are nontoxic and which, if ingested over a more or less prolonged time, will 
produce photoprotection. 















































EXPERIMENTAL COLLAGEN DISEASE FROM 
HYPERSENSITIZATION TO STREPTOCOCCUS 
TOXIN*t 
Leo H. Crier, M.D., aNp Luoyp D. Mayer, M.D., PrrrspurGu, Pa. 
INTRODUCTION 

OLLAGEN disease is of interest to the allergist because of its relation to 
hypersensitiveness, This is especially true of periarteritis nodosa which 
is frequently associated with eosinophilia, asthma, and urticaria. This disease 
has been shown to occur clinically as a result of allergy to drugs such as sulfon- 
amides,' thiouracil,? dilantin, and iodides,*! as well as in serum disease’ and 
possibly as a result of sensitization to bacteria and trichinae.* Experimentally, 
it has been produced in rabbits by sensitization to horse serum.* The original 
work of Klemperer, Pollack, and Baehr® has created a profound interest in 
collagen disease. i 

In this paper we are concerned chiefly with periarteritis nodosa and the 
role played_by sensitization to bacteria and bacterial products in the production 
of this disease, as well as other collagenous changes. 

The chief pathologic changes in periarteritis nodosa occur in the medium- 
sized arteries (Fig. 1). During the acute stage, there is cellular infiltration 
(polymorphonuclear leucocytes, lymphocytes, plasma cells, and eosinophiles), 
swelling, fragmentation, and rupture of the fibers of the internal elastic mem- 
brane. Proliferation of the intima with thrombosis, infarction, and possible 4 
canalization occur later. Necrosis of the media, hyalinization, and small 
aneurysms in the vessel wall may also occur, Collagen degeneration throughout 
all layers of the blood vessel wall, especially the adventitia and in the peri- 
vascular areas, is also present. 

There has been a great deal of speculation as to the possible etiological 
role played by bacterial allergy in the production of collagen disease. While 
scarlet fever is not usually included in collagen disease, there is reference in the 
literature’ * of the development of periarteritis nodosa following this disease. 
Rheumatie fever, which is considered by some to be a manifestation of collagen 
disease, may occur as a result of sensitization to the streptococeus,* and lupus 
erythematosus disseminatus has been reported due to the Dick toxin.® More- 
over, it has been shown that patients previously sensitized to the streptococcus 
or to its toxin and later immunized with Dick toxin exhibited, according to the 
authors, manifestations of sensitization, as joint pain, rheumatic heart disease, 
and erythema nodosum.?* ** °°  Beeause of this suggestive clinical evidence, 
it was thought desirable to investigate further the possibility of the experimental 
production of collagenous changes by sensitization with streptococcus toxin 










*From the Section on Allergy, Department of Medicine. University of Pittsburgh and 
the Montefiore Hospital. 


: yRead before the Fifth Annual Meeting of the American Academy of Allergy, Atlantic 
City, N. J., Dec. 6-8, 1948. 
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and to attempt to confirm the work ‘of Rich and Gregory. These experiments 


were done particularly because of a recent report*® in which there is an indica- 
tion of failure to substantiate that work. 


we, ;: en 
- 





Fig. 1.—Periateritis nodosa (human). A section of pancreas showing necrotizing changes in 
medium-sized artery with thickening of vessel wall and obliteration of lumen. (106X) 


Streptococcus toxin has been used in this connection by some investigators. 
Dick toxin was injected into the renal vein of rabbits by several observers with 
conflicting reports as to the resulting degenerative changes.'* '® Others have 
given streptococcus toxin to hamsters and mice in doses of 1,000 to 1,000,000 
skin test doses.2” These animals were killed twenty-four, forty-eight, seventy- 
two hours, and one week later and showed acute toxie changes similar to those 
described by us later in this paper. However, when multiple doses of the toxin 
were given within twenty-four hours and the animals killed at the end of this 
period, thickening of Bowman’s capsule and membrane was noted as well as 
thickening of the wall of the afferent renal vessels. There was also splitting of 
the elastic tissue of the larger arteries. These changes are interpreted by the 
authors to be toxie in nature but the lesions are somewhat similar to those seen 
in some instances of collagenous disease. Gukelburger described the peri- 
rascular infiltration of the coronary vessels and capillaries in studies on Dick 
toxin in rabbits and guinea pigs.?’. These lesions were produced five days after 
injection. Further experiments along this line were done with rabbits by Rich 
and Gregory who used Dick toxin, but they did not describe the amounts of 
toxin used, frequency of injections, or time which elapsed before death.22. Five 
of the six rabbits used by them showed no lesions. Only one of their six rabbits 
showed lesions of periarteritis nodosa without any lesions in the heart. In our 
experiments, as will be shown, most of the rabbits injected with streptococcus 
toxin showed cardiac lesions and lesions of periarteritis nodosa. The injection 
of 13,500 skin test doses of streptococcus toxin two weeks apart caused severe 
anaphylaxis in rats, thus indicating that streptococcus toxin is a sensitizing 
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agent.** Robinson produced lesions characteristic of ‘‘streptococeal injury”’ 
in rabbits by the use of subeutaneous and intravenous injection of streptococcus 
toxin.*?: #8 Another type of bacterial product such as tubereulo-protein has 
been shown to produce, as a result of sensitization of meningeal vessels, periar- 
teritis nodosa-like lesions.2* Vascular reaction, as is well known, represents 
the fundamental response to sensitization as indicated by the work of many 
investigators,** as well as by the post-mortem findings in asthmatic patients 
with polyvalent sensitization to bacteria.” 


EXPERIMENTS 


In the experiments here described normal healthy male rabbits were used. 
These animals died as a result of injections of streptococcus toxin or were 
sacrificed by air embolus. The sections were fixed in formalin and stained with 
the routine hematoxylin and eosin technique. 


Experiment 1.— 

A. This group consisted of three animals which received 10 ¢.c. per kilo- 
gram of normal horse serum (without preservative) intravenously. This dose 
was followed by subsequent smaller injections (1 to 10 ¢.c.) of horse serum on 
the seventeenth day after the initial sensitizing dose. The rabbits were killed 
on the thirty-seventh to forty-fifth day. Generally, this method followed the 
technique of Rich and Gregory’ except that we allowed our animals to remain 
alive for a longer period. The results conform to those established by the latter 
investigators. Specifically, myocarditis and pericarditis with infiltration of 
lvmphoeytes, plasma cells, and eosinophiles were found. Some of the myo- 
cardial lesions were in close proximity to blood vessels suggesting an ‘‘ Aschoff- 
body type’’ lesion. Edema of the arterioles with perivascular and peribronchial 
infiltration and fibrinoid necrosis in some of the vessels was also found. In- 
creased fibrous connective tissue which was infiltrated with large numbers of 
mononuclear cells was encountered in the portal canals of the liver. The 
changes were generalized but occasionally one organ was more profoundly 
affected than others, but this was not consistent. Sensitization to horse serum 
was carried out in this manner in order to compare the lesions thus obtained 
with those produced by sensitization to streptococcus toxin in the experiments 
which follow. 


B. The second phase of this experiment consisted in sensitization of four 
rabbits by the intravenous injection of only one dose of horse serum, 10 ¢.e. 
per kilogram, without subsequent injections. These animals were sacrificed 
from the fourth to the twentieth day. All showed slight periarteritis and one 
animal showed fibrinoid changes in the adventitia of a vessel. The most con- 
sistent finding, however, was edema of the heart valves, especially at the base of 
the valves with occasional infiltration. Increased vascularity of one valve was 
noted; another showed scar tissue at the base. Peribronchial infiltration was 
present as well as small focal areas of lymphocytes and plasma cells in the 
parenchyma of the lungs. Oceasional atrophic glomeruli and synechiae were 
seen. Interstitial infiltration of the parenchyma was present in some kidneys, 
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as well as an occasional hyaline cast. There was some thickening of the media 
and edema of the adventitia in a few of the renal vessels. These changes were 
not as widespread or as outstanding as the changes observed in the animals 
which received a second and third injection of horse serum as in Experiment 
1A. Evidently, several injections of horse serum are necessary in order to 
produce more definite lesions. 

Experiment 2.—In the remaining experiments reported, streptococcus 
toxin was used as a sensitizing agent. This was done in order to determine 
whether we could duplicate with this antigen the changes previously obtained 
with horse serum. The streptococcus toxin was prepared commercially* by 
erowing N. Y. 5 strain streptococci on pancreatically digested horse meat and 
peptone with calcium chloride and sodium carbonate added. Each cubic centi- 
meter of this material contained 1,800,000 skin test doses (STD’s). At first, 
1 ce. of the concentrated material containing 1,800,000 STD’s was injected 
intravenously into two animals. They died between one and twelve hours later. 
This established the lethal dose. The toxin was then diluted 1:10 so that each 
cubie centimeter contained 180,000 STD’s. One-half to one cubie centimeter 
of this diluted material was then used for daily intravenous injections. This 
amount was employed as the sensitizing dose in all of the experiments except 
in two rabbits which received 1 ¢.c. of a 1:100 dilution or 1,800 STD’s per 
eubie centimeter. Fourteen animals were used in this experiment and they 
received from 180,000 to 6,210,000 STD’s. They died or were killed on the first 
to the forty-second day. From one to twenty-two injections were made at 
almost daily intervals. 

The two animals that received the undiluted toxin (containing 1,800,000 
STD’s per cubic centimeter) and died in less than twelve hours showed, at 
autopsy, severe toxic changes, microscopically. The hearts revealed vacuolation 
of the myocardium and pyknotie nuclei. Severe toxic splenitis and heavy portal 
infiltration with round cells were found in the liver. Pyknotie liver cell nuclei, 
as well as severe vacuolation of the cytoplasm, were likewise present. The kid- 
neys showed cloudy swelling of the tubules, parenchymal hemorrhages, con- 
gestion, and swollen glomeruli with fibrin in the glomular spaces. These find- 
ings are in no way analogous to those observed in the group to be described 
later in which the rabbits were killed in order to note changes as a result of 
sensitization. 

Of the remaining twelve animals, four received one injection of 180,000 
STD’s and died twenty-four hours later. One showed no lesions; the other three 
developed evidence of slight, widespread periarteritis nodosa. There was minor 
perivascular infiltration, with round cells and edema of the vessel wall. Some 
edema of the heart valves with subepicardial and subendocardial focal collections 
of round cells was present. The myocardium showed necrosis in one animal 
with infiltration of lymphocytes, macrophages, and plasma eells. The portal 
eanals were much larger than the controls and were heavily infiltrated with 
lymphocytes as were the areas around the central veins, The kidneys showed 


*Kindly supplied by Lederle Laboratories Division, American Cyanamid Company. 
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interstitial lymphoeytie infiltration and hypertrophy of the adrenal gland was 
also demonstrable. The changes described are similar to those produced by the 
injection of a single massive dose of horse serum (Experiment 1B). This, in all 
likelihood, results from the continuous antigen-antibody reaction. In these 
animals, it was observed that the right heart showed dilatation which is charac- 
teristic of an anaphylactic death in the rabbit. Three rabbits showed peri- 
bronchial infiltration and some, dense perivascular infiltration in the lungs. 
The early acute stages of periarteritis nodosa, particularly in the heart, lungs, 
liver, and kidney, were apparent. 

In two animals that received four injections in a four-day period and two 
injections in a six-day period totaling 540,000 and 360,000 STD’s respectively, 
older and more outstanding lesions of collagenous disease were found. In one 
of these animals, fibrinoid changes in the valve and focal areas of round cell 
infiltration in the myocardium resembling those produced with horse serum were 
encountered. Perivascular and periglomerular infiltration was again present 
in the kidneys. The liver showed. leucocytie infiltration, edema and fibrosis of 
the portal canals, namely in the connective tissue surrounding the arteriole, 
vein, and bile duct in the perilobular area. 


This group of animals indicated that the longer the animals lived and the 
more injections of the toxin antigen they received, the more pronounced were 
the lesions. This was particularly true in animals which were given further 
injections over a longer period of time as demonstrated in the following group. 

Six animals in this series received from 1,080,000 to 6,210,000 STD’s. 
Seven to twenty-two injections of 0.5 to 1 ¢.. of the toxin containing 180,000 
STD’s per cubie centimeter were made at daily or almost daily intervals. These 
animals were killed or died on the eleventh to the forty-seecond day. Examina- 
tion showed for the most part all the lesions of periarteritis nodosa and the 
myocardial ehanges reported by Rich and Gregory. Lymphoeytes, plasma 
cells, and occasional eosinophiles were noted infiltrating the valves in ‘‘ palisade’’ 
arrangement. The endocardium, pericardium, and myocardium were infiltrated 
with similar cells in various degrees of concentration (Fig. 2). Many of these 
focal areas of infiltration were located in close proximity to blood vessels. Oc- 
easionally, giant cell formations suggesting an ‘‘ Aschoff-type’’ nodule were 
found. The lungs showed marked perivascular and peribronchial infiltration 
with fibrinoid degeneration of collagen in the vessels (Fig. 3). In many of 
these vessels, the lumina were narrowed by increased collagenous deposits in 
the media, marked hyalinization or acute leucocytic infiltration (Fig. 4). In 
one animal, the aorta was completely infiltrated with eosinophiles, lymphoeytes, 
and plasma cells while parts of the intima showed fibrinoid necrosis (Fig. 5). 
The portal canals were enlarged by a definite increase in fibrous connective 
tissue and were packed with lymphocytes as was described in patients dying 
from searlet fever.’ In several animals, the central veins were surrounded 
with round cells. The renal vessels were surrounded and infiltrated by plasma 
cells, lymphocytes, and eosinophiles. The cortex and the medulla also showed 
interstitial infiltration. The glomeruli revealed synechiae and some exudate in 
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the capsular space. An interesting finding was the presence of. prominent 
juxta-glomerular bodies as reported elsewhere in experiments with rabbits re- 
ceiving horse serum.'' An occasional sear was noted in the parenchyma. The 
adrenals showed suggestive hypertrophy as compared with the controls. These 
findings plus the widespread vascular changes which include periarteritis, fibrin- 
oid degeneration of collagen degeneration, and narrowing of the lumina are 





a* 


Fig. 2.—Infiltration of plasma cells, lymphocytes, endothelial leucocytes (Aschoff-type 
cell), and occasional eosinophiles in the myocardium of a rabbit that received multiple injec- 
tions of streptococcus toxin. (400) 





Fig. 3.—A vessel in the lung of a rabbit that received multiple injections of strepto- 
coccus toxin, showing fibrinoid necrosis of the vessel with infiltration of lymphocytes, plasma 
cells, and eosinophiles. (400) 
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all analogous to those observed in animals sensitized to horse serum. The dis- 
tribution and localization were apparently not dependent on the amount of 
streptococcus toxin administered. Some of the animals showed more myocardial 
changes while others showed more renal, hepatic, or pulmonary changes. There 
was no constancy in determining the greatest change in any one organ. 





Fig. 4.—Two arterioles in the lung of a rabbit that received multiple injections of 
streptococcus toxin, showing narrowing of the lumina with collagenous degeneration, replace- t 
ment fibrosis of the media, and perivascular infiltration, (100) 





_ _, Fig. 5.—A section through the wall of the aorta of a rabbit that received multiple in- 
jections of streptococcus toxin and showing fibrinoid necrosis, collagenous degeneration, and 
marked infiltration of the media with eosinophiles, lymphocytes, and plasma cells. (400) 
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Txeperiment 3.—In the next group, seven rabbits were used. These animals 
received both horse serum and streptococcus toxin. Only one dose of horse 
serum (10 ¢.c. per kilogram), was given intravenously on the first day of the 
experiment along with 1 ¢.c. of streptococcus toxin (180,000 STD’s per cubic 
centimeter). This amount of toxin was injected intravenously daily. One to 
sixteen daily injections were made and the animals died or were killed on the 
fourth to the thirty-fifth day. These rabbits showed all the widespread lesions 
of periarteritis and fibrinoid degeneration of collagen as well as the paren- 
chymatous lesions described in the previous experiment with streptococcus toxin 
alone. The lesions in these animals were more prominent and extensive than 
those in Experiment IB which received one dose of horse serum (10 ¢.c. per 
kilogram) without toxin. The lesions in this group receiving both horse serum 
and streptococcus toxin were slightly more severe and more widespread than 
the lesions produced by the injection of multiple doses of horse serum. These 
animals also showed slightly more pronounced changes than those which re- 
ceived comparable doses of streptococcus toxin alone. The injection of two 
antigens may thus increase the intensity of the process. 


DISCUSSION 

Brody and Smith’? described widespread pathologie lesions in many or- 
gans of patients dying from scarlet fever. These changes were thought by the 
authors to be due to toxemia. On careful analysis of the deseription of the 
lesions, it is found that they are strikingly similar to those obtained and inter- 
preted by Rich and Gregory and by us as allergic reactions to streptococcus 
toxin. Furthermore, periarteritis nodosa, which is certainly often associated 
with allergy, has been found in eases of scarlet fever.® “1° Repeated reference 
has been made to it as a disease of hypersensitiveness.' * '! 22 Postscarlatinal 
carditis according to some*® shows the pathologic lesions of rheumatie myo- 
carditis and is a manifestation of sensitization to streptococci. This relation of 
the streptococcus to rheumatic fever has long been known.*! ** The pathologic 
changes are most likely the result of a vascular allergic response of the ana- 
phylaetie type observed in bacterial allergy. The lesions in rheumatic heart 
disease can be produced by the injection of horse serum’ and streptococcus 
toxin into rabbits as previously described. In fact, four of fifteen cases of rheu- 
matic heart disease described by Spiegel’? were associated with periarteritis 
nodosa. Thus, a possible relationship is suggested between scarlet fever, rheu- 
matic heart disease, and periarteritis nodosa. 

Another collagenous disease, namely lupus erythematosus disseminatus 
may, at times, be found to result from sensitization. The recent report of in- 
vestigators in describing these lesions has suggested that bacteria and bacterial 
products, especially the streptococcus, play a possible etiological role.®2 Horse 
serum and various drugs have also been thought to act as sensitizing agents in 
the production of this disease.'?'* The ID reaction has been postulated as a 
possible etiological factor with photosensitivity and bacterial allergy playing a 
major role.*® 
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A study of antibody formation as a result of sensitization to horse serum 
reveals the production of precipitins and smooth muscle cell sensitizing anti- 
bodies. We were unable to demonstrate precipitins in the serum of animals 
sensitized with streptococcus toxin. In man, positive complement fixation tests 
were obtained with streptococcus toxin.2° The Caveltis have shown low titers 
of auto-antibodies in animals that received Dick toxin and kidney extracts.** 

The use of streptococcus toxin over a long period of time in the experi- 
mental animal can, as we have shown, produce lesions of periarteritis nodosa 
and those resembling rheumatic heart disease (acute), as well as the various 
vascular and some of the parenchymal changes found in other collagenous 
diseases. 

Besides horse serum and various drugs which cause periarteritis nodosa, 
both clinically and experimentally, there is further evidence which shows that 
when egg albumen is injected into mice, it will produce the lesion of rheumatic 
carditis presumably as a result of an allergic process.2” *° Thus, it is obvious 
that periarteritis nodosa and rheumatic lesions occur experimentally and elini- 
cally as a result of sensitization. However, it should not be assumed that this 
is the only way these diseases can be produced. Pearee*t has produced lesions 
in the rabbit myocardium by the injection of certain viruses. The wrapping of 
silk or Cellophane about the kidneys of rats and dogs will also elicit peri- 
arteritis nodosa.*? Selye and Pentz have shown that the alarm reaction and 
adaptation syndrome may play a role in experimental periarteritis nodosa and 
rheumatic carditis. Large doses of desoxycorticosterone also induced these 
lesions.** Experimental necrotizing arteritis in dogs has been produced by a 
dietary factor, probably a lipid,** and has been prevented in another group of 
animals by the use of vitamin E.*° These experiments are closely related, of 
course, to periarteritis nodosa and rheumatie arteritis in man. Thus it is seen 
that many factors are linked to the etiological problem of collagenous disease. 
We have confirmed the work of Robinson with the addition of emphasizing that 
the changes produced by the injection of streptococcus toxin are those of col- 
lazenous disease resulting from sensitization to this product. 


SUMMARY 

1. The work of previous investigators has suggested that sensitization to 
bacterial products may play an etiological role in the development of clinical 
collagenous diseases. Many factors, such as drugs, physical agents, and foreign 
proteins have been linked in the clinical and experimental production of col- 
lagenous disease. 

2. The work of Rich and Gregory, in which sensitization to large doses of 
horse serum has produced the resulting widespread lesions of periarteritis 
nodosa and rheumatie carditis, is confirmed by us. 

3. Our experiments with streptococcus toxin sensitization confirm the work 
of Robinson, but in addition, they show that this material may also produce the 
widespread lesions of collagenous disease in the rabbit. 
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DISCUSSION 


DR. JOSEPH HARKAVY, New York, N. Y.—The concept that fibrinoid collagen 
degeneration is an allergic tissue reaction stems from the experimental studies of Gerlach 
(1923) and Klinge (1929), as well as the conclusions of Gruber (1925) to the effect that the 
vascular necrosis of periarteritis nodosa was a manifestation of hyperergie inflammation 
following bacterial sensitization. Similar observations were reported by Vaubel in 1932, 
Junghaus in 1933, Masugi and Sato in 1934, Klinge and Knepper in 1935, and by Rich and 
Gregory in 1942, who utilized various animal sera, streptococci, and other bacteria in their 
experiments. Streptococcus toxin alone in the form of Dick toxin, as well as horse serum, 
as indicated by Dr. Criep, has also been used by a number of workers including Rich and 
Gregory who succeeded in developing periarteritis nodosa in one out of six rabbits by in- 
jecting Dick toxin. The experiments of Rich and Gregory were short term and apparently 
could not be corroborated by Criep and Mayer, who decided to apply a different technique 
to induce reactions in collagenous tissue. This consisted of the intravenous injection of 
streptococcus toxin into rabbits for prolonged periods of time for the purpose of sensitization. 

I should like to point out that this method is similar to that used by J. J. Robinson 
who published his results dealing with streptococcus injury in rabbits and guinea pigs.* 
Robinson injected rabbits and guinea pigs with hemolytie streptococcus toxin not only for 
forty-two days, as did Criep, but for as long as 116 days. The toxin filtrates with which he 
worked were obtained from Dochez’ N. Y. 5 hemolytic streptococcus strain. Some of the 
animals were injected daily or at longer intervals either intravenously, subcutaneously, or 
intraperitoneally. 

Control animals were given purified erythrogenic fraction of scarlet fever toxin and 
cultures of the streptococci used in the production of the toxin. Robinson found that animals 
injected with streptococcus toxin showed extensive destruction of collagen, increased vas- 
cularity, perivascular inflammatory cells of a granulomatous nature, and acute arteritis. 





*Arch. Pediat. 61: 6, 564, 1944. 
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The organic involvement consisted in carditis, nephritis, and pneumonitis. There was evi- 
dence of extensive defense stimulation in the form of a reticuloendothelial response. The 
pathologic changes in the lungs, heart, and kidneys were probably even more extensive than 
those reported by Dr. Criep. 

I do not feel that I am sufficiently qualified to evaluate the character of the lesions in 
the arteries described by Dr. Criep and compare them with those obtained by Dr. Robinson, 
a task which can only be carried out by a trained pathologist. However, from a mere reading 
of the Robinson publications and those of Dr. Criep, there appears to be agreement on the 
part of both investigators that collagen necrosis follows injection of streptococcus toxin. 
Dr. Criep’s observation that he can obtain more extensive vascular lesions by the combined 
use of streptococcus toxin and horse serum emphasizes the well-established clinical concepts 
of the synergistic effects of multiple sensitization. 

While the experiments of Robinson and Criep and Mayer suggest the possibility that 
the mechanism involved in the alterations of collagenous tissue following streptococcus toxin 
injection may be that of sensitization, it must be borne in mind that similar injury can be 
induced by the direct action of toxins or by means of enzymes in the form of collagenases 
present in some bacterial toxins, such as that of the Welch bacillus which exercises an in- 
herent destructive effect on collagen. Other enzymes such as hyaluronidase also damage 
collagen tissue. Moreover, Robinson found that rabbits subjected to dietary deficiencies 
may likewise show collagen deterioration. One should therefore be very careful not to 
attribute to an allergic mechanism every form of collagenous disease. It would be re- 
grettable according to Klemperer and Baehr to lump such heterogenous maladies as dis- 
seminated lupus, scleroderma, rheumatic fever, and periarteritis nodosa into one category 
simply on the basis of the presence of collagen degeneration. I am in full accord with Dr. 
Criep’s conclusion that many factors are involved in the etiology of collagen disease. 














AIR-BORNE ALLERGENS IN THE NATIONAL PARKS*t 
OREN C, DurHAM, NortTH CHICAGO, ILL. 


OPULAR interest in the National Parks and popular demand for statistical 

data on the seasonal and geographic distribution of air-borne allergens in 
all parts of North America have made necessary a systematic study of the wind- 
pollinated plants, as well as the aerial incidence of pollens and fungus spores 
of these areas. Pollen investigations have now been made in all except four of 
the twenty-nine National Parks. In almost every park it has been possible to 
follow the plan of combined field and atmospherie study, including a personal 
examination of the wind-pollinated flora and daily tests of the pollen content 
of the air during the significant part of at least one season. In these studies 
much valuable assistance has been given by the personnel of the National Park 
Service, not only in the exposure of slides but in transportation and guide service 
during field surveys. 

All field surveys, as well as the counting of pollen slides, have been done 
by the author. In all of the tabular data the figures, except those of the rag- 
weed index, refer to the number of pollen grains per cubie yard of air. The 
standard technique’ of gravity slide counting approved by the Council on 
Aeroallergens of the American Academy of Allergy has been used in all atmos- 
pherie studies made since 1945. A preliminary ragweed report was published in 
1948.2. Pine pollen figures are not included. 

Acadia National Park, Maine.—No field survey made. Atmospheric tests 
were made in August and September, 1934, 1935, at Park Headquarters, Bar 
Harbor. The tests showed about three weeks of continuous, moderate air con- 
tamination with ragweed pollen, which constituted almost 96 per cent of all 
pollen caught on the test slides. This island park is too near the ragweed in- 
fested agricultural areas and highways on the mainland for adequate control of 
air-borne ragweed pollen by means of local weed eradication. Tree and grass 
pollens are no doubt abundant in season. 

Big Bend National Park, Texas.—No data. 

Bryce Canyon National Park, Utah.—Field survey made September, 1947. 
Atmospheric tests were made from April to October, 1948, at Park Headquarters, 
altitude 7,978 feet. Pollen of Utah juniper could cause allergy in April and 
May but I found no record that park employees or visitors have experienced 
symptoms that could be traced to this source. Oak is a possible though probably 
rare offender. The July grass record appears to be significant. Traces of rag- 


*The field surveys in these studies were supported by the following institutions: Abbott 
Laboratories, American Academy of Allergy, Curtis Publishing Company, Glacier Park Hotel 
Company, Glacier Park Transport Company, Grand Canyon-Boulder Dam Tours, Ine., Great 
Northern Railway Company, Mesa Verde Company, Union Pacific Railroad Company, United 
Air Lines, United States Department of the Interior (National Park Service), United States 
Weather Bureau, Utah Parks Company, Western Air Express, Yellowstone Park Company, 
Yosemite Park and Curry Company. 

2 *Read at the Fifth Annual Meeting of the American Academy of Allergy, Atlantic City, 
N. J., Dec. 6-8, 1948. 
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weed pollen, originating mostly outside the park boundaries, appeared on the 

slides during all seven months. Sagebrush pollen, which is also irritating to 

most ragweed sufferers, was more abundant than ragweed, but not excessive. 
Summary of slide counts: 














f SEP- oc- 
| APRIL | MAY | JUNE | JULY — TEMBER | TOBER | TOTAL 
Cedar (juniper) 1,116 605 22 11 36 11 16 1,817 
Oak 0 123 60 4 0 0 0 187 
Grass 0 10 30 256 12 8 4 320 
Plantain 0 0 + 5 0 0 0 9 
Miscellaneous 
chenopods 0 29 12 52 14 8 0 115 
Sagebrush 0 14 0 2 86 114 100 316 
Composite* 8 4 12 10 198 30 4 266 
Ragweed 22 43 Rl 7 18 43 4 148 
Miscellaneous + 2 14 + 6 8 0 38 





*Mostly in clumps. 


Carlsbad Caverns National Park, New Mexico.—No data. 

Crater Lake National Park, Oregon.—Field survey made August, 1947. 
Atmospherie¢ tests were made June 26 to September 8, 1947, at Park Headquar- 
ters, altitude 6,500 feet (approximately 1,000 feet below Rim Village). No 
ragweeds or sagebrush plants were found in or near the areas frequented by 
tourists. Traces of ragweed pollen appeared on only four days. In fact, the 
total of all weed pollen grains caught during the seventy-five day test period 
averaged less than one-half of one grain per day. The record by species follows: 
alder 4, grass 50, ragweed 9, sagebrush 4, composite 4, chenopod 2, sedge 4, 
miscellaneous 10, grand total 87. Thus the park ranks with Lassen Voleanie and 
Sequoia National Parks as a practically perfect refuge not only from ragweed 
but from all types of air-borne allergens. However, the approaches to the park 
are not ideal. Sagebrush is abundant in Klamath Valley, also other hay fever 
weeds, such as Russian thistle and various saltbushes (Atriplex spp.). 

Everglades National Park, Florida.—No atmospheric data. A casual ex- 
amination of the flora during late October and early November along the 
Tamiami Trail, at Homestead, and on Key Largo did not reveal any ragweeds 
or other common hay fever weeds. Saw grass (Mariscus jamaicensis), a sedge, 
is dominant in open glades. It is unlikely that the atmospheric incidence of 
‘agweed pollen could be higher at any point in the park than at Miami* where 
the index is very low. Atmospheric tests are planned for 1949. 

Glacier National Park, Montana.—Field survey made July, 1946. Atmos- 
pherie tests were made June 15 to September 15, 1946, at Park Headquarters, 
Belton, altitude 3,200 feet, and at the Many Qilacier ranger station, altitude 
4,860 feet, near Swifteurrent Lake. No ragweed plants of any kind were found 
within the park or closer than fifteen miles to the south entrance. True sage- 
brush was not found. The broad-leaved trees are rare and their pollens evi- 
dently unimportant. The grass pollen season oecurred during July and August. 
Most of the grass pollen evidently originated very close to the sampling site 
where common meadow grasses have been introduced. The only interesting 
weed pollen caught on the test slides was that of red sorrel (Rumex acetosella), 























DURHAM: AIR-BORNE ALLERGENS IN THE NATIONAL PARKS 





which was quite abundant at Many Glacier. Red sorrel plants grow abundantly 
near the ranger station but are rare elsewhere. It is unlikely that anyone is 
affected by red sorrel pollen. Ragweed and sage pollens are blown into the 
park in extremely small amounts. Thus Glacier proves to be the very best 
ragweed-sage refuge so far studied in the whole Rocky Mountain region. 











BELTON | MANY GLACIER 
Broad-leaved trees 14 6 
Grass 81 184 
Red _ sorrel 1 552 
Chenopod 13 33 
Ragweed 11 9 
Sage 7 15 
Composite 2 10 
Miscellaneous 29 43 





Grand Canyon National Park, Arizona.—Field survey made October, 1946, 
at South Rim. Atmospheric tests were made July to October, 1947, at Park 
Headquarters Rim Village, altitude 4,900 feet. Field survey made September, 
1947 at North Rim. Atmospheric tests were made June 9 to September 9, 1948, 
at ranger station, altitude 5,700 feet. Ragweeds seem to be entirely absent from 
the tourist frequented sections both on the north and south sides of the canyon. 
It is possible that some ragweed pollen may be blown into the area, particularly 
on the South Rim, during March, April, and May, but only traces of ragweed 
pollen were found on the July to October test slides. While sagebrush and other 
Artemisias are common in some parts of the park, and there is certainly some 
exposure to this pollen in approaching the tourist areas, the air tests failed to 
register more than token amounts. In fact, the only active pollen of any sort 
encountered in appreciable quantity was that of the grasses as recorded during 
late August and early September at North Rim. 

Total figures for all types of pollen follow: 











SOUTH RIM NORTH RIM 
Ragweed 16 20 
Chenopod 13 43 
Grass 14 293 
Sagebrush 24 18 
Composite 3 108* 
Miscellaneous 10 + 





*Several large clumps. 


Grand Teton National Park, Wyoming.—Field survey made September, 
1947. Atmospheric tests were made July to September, 1948, at Park Head- 
quarters four miles south of Jenny Lake. The grass season evidently began in 
June and continued heavy through most of July. It seems quite likely that most 
of the grass pollens recorded were from the immediate vicinity of the Park 
Headquarters. No ragweeds of any kind were seen in, or anywhere near, the 
frequented areas of the park. Sagebrush is the only local hay fever hazard of 
the summer and fall. It is abundant in the adacent Jackson Hole area but air 
contamination with sagebrush pollen at Park Headquarters was extremely low. 
This may be explained because of low wind velocities during the fall season in 
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the park. There was even less sagebrush pollen on the test slides than at Mam- 
moth station in Yellowstone Park and about the same amount as at West Yellow- 
stone. However, it is impossible to approach the park without passing through 
an area where sagebrush is the dominant plant. 

A summary of the atmospheric record follows: 











JULY AUGUST | SEPTEMBER TOTAL 
Grass 485 31 0 516 
Chenopod 4 11 1 16 
Red sorrel 47 0 0 47 
Composite 0 2 0 2 
Sagebrush 2 29 48 79 
Ragweed 10 2 2 14 
Miscellaneous 7 0 0 i 





Great Smoky Mountains National Park, Tennessee-North Carolina.—Field 
survey made July, 1947. Atmospheric tests were made August and September, 
1947, at Park Headquarters near Gatlinburg, altitude 1,460 feet, and Newfound 
Gap, altitude 5,045 feet. This park contains a greater variety of broad-leaved 
trees than any other equal area in North America. Visitors during the months 
of February to May will encounter large amounts of pollen of numerous tree 
species. There is an abundance of grasses in the Gatlinburg area pollinating in 
late May and early July. During the fall season, August and September, rag- 
weed pollen was found to constitute 94 per cent of the pollen content of the air. 
The total count for the Headquarters station was 582, for Newfound Gap, 206. 
Thus if facilities for camping and hotel accommodations were available at New- 
found Gap, this high wooded area could be rated as a refuge from ragweed 
pollen. Gatlinburg is not good. 

Hawai National Park, T. H.—Field survey made September, 1948. No 
atmospheric data for the park areas. I found no short ragweed or giant ragweed 
in either of the two sections of the National Park or adjacent areas of Hawaii 
or Maui. Short ragweed grows in a very restricted prairie area, perhaps two 
miles in diameter, south of Waimea (Kamuela) on the northern part of Hawaii, 
some forty-five miles northwest of Park Headquarters. The prevailing north- 
east winds cannot possibly carry the relatively small amount of pollen from these 
weeds over Mt. Mauna Loa to the park or to any city or village on this island 
or any other island of the group. False ragweed (Franseria strigulosa) is ¢ 
common roadside and wasteland plant in the central valley of Oahu, from Pearl 
Harbor northward to Waialua and Haleiwa, also along the shore road from 
these towns to the northern tip of Oahu. The total acreage of these ragweeds 
is comparatively small since they are not allowed to grow in cane or pineapple 
fields. Prevailing northeast winds carry the pollen away from Honolulu, rather 
than toward the eity. Coekleburs grow sparingly in waste fertile soil in all 
islands, but their output of pollen is entirely negligible. Various wild and eul- 
tivated grasses, including Bermuda grass, may shed appreciable amounts of 
pollen in the vicinity of Park Headquarters and Voleano House on Hawaii and 
the grassy sides of Haleakala. The season of active grass pollination has not 
been determined but may extend through most of the year. Algarroba (Prosopis 
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juliflora) is a doubtful souree of wind-blown pollen. The role of tropical wind- 
pollinated plants, such as palms, Australian pine (Casuarina spp.), ferns, club 
messes, and so forth, has not been adequately investigated. 





Hot Springs National Park, Arkansas.—Field survey made May, 1926. No 
atmospheric data from the immediate park area. Daily tests during the months 
of August and September, 1931, 1932, and 1933, at the U. S. Weather Bureau 
station in Little Rock, some forty-five miles from the park, have given figures 
which may be safely used to judge the conditions at Hot Springs. More recent 
figures, 1947, 1948, have confirmed the older data. Ragweed pollen grains be- 
ein to appear in the air during the second week of August. Highest coneen- 
trations are usually reached during the first or second week of September 
and the season continues well into October. Thus, being well within the ragweed 
belt, Hot Springs National Park should be avoided by ragweed sufferers during 
the months of August, September, and October. 

Isle Royale National Park, Michigan.—No field survey made. Atmospheric 
tests were made August 13 to September 15, 1934, at Belle Isle Summer Resort. 
The ragweed season had evidently terminated by September 15. The highest 
maximum for any one day was 48 grains of pollen per cubie yard of air as 
recorded on September 10. For a number of years the Michigan Department of 
Health has-made atmospheric tests on Isle Royale showing that ragweed pollen 
is present only on days of strong south winds. Whether ragweeds of any sort 
erow on the island, I have not had opportunity to learn. Judging from con- 
ditions on the Copper Peninsula, some sixty miles south of Isle Royale, there 
may be some western ragweed, but the island well deserves a reputation as the 
best ragweed refuge in the State of Michigan or in any of the states bordering 
the Great Lakes. It is probably better than any other National Park east of 
the Rocky Mountains, with the possible exception of Everglades National Park. 

King’s Canyon National Park, California—Field survey made October, 
1946. Because of the proximity of this park to Sequoia National Park and 
because of a scarcity of weeds and grasses in the two areas, it did not seem 
necessary to make atmospherie tests in King’s Canyon. There are more willows, 
oaks, and ineense cedars in King’s River Canyon than in the Giant Forest area, 
but these trees shed pollen at a time when visitors are few. No important hay 
fever weeds were seen and no appreciable acreage of grasses. It may be safely 
assumed that this park is entitled to a ragweed rating fully as good as that of 
Sequoia. It is unlikely that there could be any allergic difficulty from pollen 
of any sort during the summer or fall. (See Sequoia National Park). 

Lake Mead National Recreational Area, Nevada (adjacent to Boulder 
Dam).—Field survey made September, 1947. Atmospheric tests were made 
March 26 to October 31, 1947, at the ranger station in the publie camp adjacent 
to Lake Mead Lodge, altitude 1,000 feet. April seems to be the most important 
pollen month at Lake Mead, although there may be small amounts of pollen 
from willow, groundsel (Baccharis emoryi), or arrowwood (Pluchea sericea) in 
January and February. Creosote bush (Larrea tridentata), the grasses and 
even the shrubby perennial form of false ragweed (Franseria dumosa) come 
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to bloom in the spring. If only the fall ragweed found in this study were con- 
sidered, the ragweed index would be only 0.25 instead of 4. This is the only 
National Park where ragweed has occurred in appreciable amounts in the 
spring months. Pollen-sensitive visitors from the eastern and central parts of 
the United States should encounter very little difficulty from either grass or 
ragweed pollen, but those from Arizona and southern California may in some 
eases find conditions little, if any, better than at home. 
Summary of slide counts: 














| SEP- oc- 
sauna’ APRIL | MAY | JUNE | JULY OE... TOBER | TOTAL 
Creosote bush 161 435 0 0 0 0 0 0 596 
Ragweed 49 244 43 15 0 2 32 4 389 
Composite 2 5 4 0 0 0 2 2 15 
Ephedra + 10 3 0 0 0 0 0 17 
Chenopod 0 12 32 14 2 15 2! ] 104 
Grass 0 240 116 22 8 0 9 1 396 
Oak 0 22 13 1 0 0 0 0 36 
Plantain 0 1] 0 0 2 1 3 0 17 
Cedar 0 25 6 3 0 0 0 0 34 
Sedge 0 0 0 0 1 0 0 0 ] 
Sagebrush 0 0 0 0 0 ] 38 4 43 
Nettle 0 0 0) 0 0 5 0 0 5 
Miscellaneous 0 27 58 24 3 3 2 13 130 





Lassen Volcanic National Park, California.—Field survey made August, 
1947. Atmospheric tests were made July, August, and September, 1947, at 
Park Headquarters (top of seismograph shelter). The dominant vegetation 
of the park consists of coniferous trees, of which the only active species is in- 
cense cedar (Libocedrus decurrens) which flowers at a time when there are few, 
if any, visitors. Bluegrass, timothy, redtop, and other cultivated grasses are 
plentiful just outside the south edge of the park, but very little acreage within 
the park is devoted to grasses. No ragweeds, except a trace of cocklebur, were 
found, nor any sagebrush. However, sagebrush is abundant not far from the 
north and east boundaries of the park. The total count on all fall pollens 
proves this park to be a practically perfect refuge for ragweed hay fever vic- 
tims. The figures follow: ragweed 3, grass 8, chenopod 2, composite 6, plantain 
2, sagebrush 18, miscellaneous 6. 

Mammoth Cave National Park, Kentucky.—While an examination of the 
local hay fever flora was made by the writer during the fall of 1934, it was not 
deemed worth while to carry out atmospheric studies. The flora of the region 
is not essentially different from that of central Kentucky and Tennessee where 
‘agweeds are particularly abundant and where there is the usual exposure to 
grass and tree pollens. The index figure for this park is an estimate based on 
findings in the nearest points where atmospheric tests have been made. 

Mesa Verde National Park, Colorado.—Field survey made September, 1947. 
Atmospheric tests were made June to September, 1948, at Park Headquarters 
weather station, altitude 6,930 feet. The mesa in the vicinity of the Head- 
quarters building, lodge, and public camp supports an almost pure stand of 
juniper (Juniperus utahensis), frequently referred to as cedar. Oaks are 
abundant on the sides of the canyons. Various wild grasses and meadow grasses 
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are present but in very limited amounts. Shadseale (Atriplex: canescens), 
sagebrush (Artemisia tridentata), and related Artemisias are the only local 
potential sources of hay fever pollen during the summer and fall. No ragweeds 
of any kind grow on the mesa. In the desert areas south and west of the park, 
also in virgin soil on the hills north and eastward, sagebrush is the dominant 
wind-pollinated plant. In the farmland near the north edge of the park, 
Russian thistle, Mexiean fireweed (Kochia scoparia), and Bassia hirsuta are 
common. No active pollen appeared in sufficient quantities to be a menace to 
summer and fall visitors to this park, although some difficulty might be ex- 
perieneed in approaching the area from any of the three possible directions. 


Summary of slide counts: 











JUNE | JULY | AUGUST |SEPTEMBER| TOTAL 
Oak 6 0 0 0 6 
Cedar 19 0 4 7 30 
Wood rush 2 0 0 0 2 
7rass 8 2 8 13 31 
Russian thistle 8 24 37 6 75 
Other chenopods 24 14 16 13 67 
Composite 2 0 0 15 17 
Sagebrush 0 0 3 7 77 
Ragweed 0 11 i4 72 97 
Miscellaneous 4 4 0 2 10 





Mt. McKinley National Park, Alaska—No local examination of hay fever 
flora or atmospheric tests have been made within the borders of Mt. McKinley 
National Park. However, daily atmospheric tests were made through July, 
August, and September, 1939, at Fairbanks. No ragweed pollen was found 
on any of the slides nor was any appreciable amount of grass pollen found. 
Quite likely this park and its environs offer the best refuge from all types of 
aeroallergens of any of our National Parks. 

Mt. Rainier National Park, Washington.—Field survey made August, 1947. 
Atmospheric tests were made July to September, inclusive, at Park Head- 
quarters (Longmire), altitude 2,761 feet, Paradise ranger station, altitude 5,357 
feet, and White River ranger station (Ohanapecosh), altitude 3,500 feet. 
Western red cedar and mountain juniper are possible sources of allergenic 
pollen during the latter part of the winter sports season. Alder, black cotton- 
wood, and willow are potential but very unlikely sources of irritation. Around 
the camp areas it is not difficult to find plenty of specimens of timothy, velvet 
erass, and orchard grass. Mountain timothy (Phleum alpinum) is common 
in mountain meadows. Special attention was given to the distribution of Eng- 
lish plantain which is regarded by allergists of the Pacifie Northwest as the 
most important wind-pollinated weed of the area. This plant is present along 
roadsides at lower altitudes in the park but not abundant anywhere. No rag- 
weeds of any kind were seen either in the park or in the surrounding areas. 
The Longmire zero record for ragweed is the only perfect record for any point 
where tests have been made in any of the National Parks. It is very difficult 
to account for the traces of ragweed pollen at the other two locations on Mt. 
Rainier. 
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Total figures are as follows: 














LONGMIRE | PARADISE WHITE RIVER 
Ragweed 0 12 4 
Chenopod 2 7 0 
Grass 929 45 3 
Sage ] 2 0 
Plantain 22 . 15 2 
Sedge 0 55 0 
Red_ sorrel 5 0 0 
Miscellaneous 2 3 0 





Olympic National Park, Washington.—Field survey made August, 1947. 
Atmospheric tests were made: July, August, and September, 1947, and July, 
1948, at Elwha Station, altitude 50 feet; August and September, 1948, at Head- 
quarters, altitude 50 feet; and July and August, 1948, at Hurricane Ridge, 
altitude 5,751 feet. The Olympie Peninsula is heavily wooded but the only 
possible offenders in the whole conifer list are western red cedar (Thuja plicata), 
Alaskan yellow cedar (Chamaecyparis nootkatensis), and two species of juniper. 
While these trees are abundant throughout the Pacifie Northwest, their pollens 
are disregarded by allergists of the area. Thus, for purposes of this study, it 
may be assumed that they are inoffensive. Alder is the only potential source 
of allergenic pollen among the broad-leaved trees, Grasses are abundant in all 
open areas and English plantain wherever any cultivation has been carried on. 
English plantain is common in all waste places at Port Angeles, as well as at 
Park Headquarters and the Elwha Ranger Station. No ragweeds of any kind 
were seen within the boundaries of the park. A few scattered specimens of a 
species of false ragweed, known as beach bur (Franseria bipinnatifida), grow 
in the sand along the shore at Port Angeles. They are probably present else- 
where along the shore line of the Olympic Peninsula. Two species of sage, or 
wormwood, Artemisia absinthium and Artemisia heterophylla, are present along 
the shore in the same situations as bur ragweed. Neither the wormwoods nor 
the ragweeds are abundant enough to contaminate the air for more than a few 
yards along the beach. The season of grass pollination at Headquarters and 
Elwha is June and early July, on Hurricane Ridge, August. English plantain 
sheds pollen from early June until the second week of September. 


Summary of slide counts: 











ELWHA AND HURRICANE 

ELWHA HEADQUARTERS RIDGE 

1947 1948 1948 

Cedar 6 10 0 
Grass 37 1,426 944 
English plantain 1,149 1,343 0 
Sedge 0 0 54 
Red sorrel 0 il. 0 
Chenopod 12 0 10 
Sagebrush 0 2 4 
Composite 4 4 88* 
Ragweed + 7 7 
Miscellaneous 8 70 34 





*86 of these on one single slide. 
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Platt National Park, Oklahoma.—While no survey work has been carried on 
within the borders of Platt National Park, the area is surrounded by farming 
country where hay fever weeds and grasses are abundant. The index figure 
given in the tabulation is an estimate based on atmospheric records for cities 
in central and southern Oklahoma and northern Texas. The park should be 
avoided by ragweed-sensitive persons during the months of August, September, 
and October. 

Rocky Mountain National Park, Colorado.—Field surveys made September, 
1944, and September, 1947. Atmospherice tests were made July to September, 
inclusive, 1944, at Park Headquarters in Estes Park village, altitude 8,000 feet, 
and at Grand Lake, altitude 8,000 feet. The summer and fall weeds of city 
vacant lots and of western farms do not grow in the park, although a few stray 
specimens of almost any of them may be found just outside the park in the 
villages of Estes Park and Allenspark. Existing records* for Grand Lake show 
a complete absence of Russian thistle and of ragweed of any species. At Lyons, 
altitude 5,300 feet, sixteen miles east of the park, and thence eastward to the 
prairies of eastern Colorado, hay fever weeds are abundant, including Russian 
thistle, Mexican fireweed, short ragweed, giant ragweed, western ragweed, false 
ragweed, and burweed marsh elder. The only important hay fever menace 
within the park and in the resort village of Estes Park is sagebrush and related 
Artemisias. Sagebrush is said to be extremely common at Grand Lake. While 
the ragweed record is excellent for both Estes Park and Grand Lake, it must 
be remembered that sagebrush is a closely related species and that there is 
likely to be some irritation to ragweed victims on close exposure to the latter. 
Monthly totals of all summer and fall pollens are tabulated: 























JULY AUGUST SEPTEMBER TOTAL 

ESTES GRAND | ESTES | GRAND | ESTES | GRAND | ESTES | GRAND 

PARK | LAKE | PARK LAKE | PARK | LAKE | PARK | LAKE 
Wood rush 12 2 0 0 0 0 12 2 
Maple a 1 0 0 0 0 + 1 
Ragweed 5 1 5d 15 89 + 149 20 
Chenopod 28 11 60 10 25 1 113 22 
Grass 55 16 78 81 6 0 140 97 
Sagebrush 0 0 188 45 164 71 352 116 
Composite 1 0 7 J 12 2 20 3 
Miscellaneous 57 15 15 7 4 0 76 22 





Sequoia National Park, California.—lield survey made October, 1946. At- 
mospheric tests were made July to September, inclusive, 1947, at Park Head- 
quarters, altitude 6,412 feet. The role of sequoia pollen as an allergen has not 
yet been assessed. It seems to be closely related morphologically to the pollens 
of mountain cedar and incense cedar, both of which are active. Air sampling 
was not begun until long after the sequoias had pollinated. Judging by the 
Yosemite records it would seem that the season occurs in Mareh and April. 
No important weeds of any kind and very few grasses were found in the Giant 
Forest area. Only three ragweed pollen grains were caught in three months. 
Ragweed hay fever victims can be assured of complete relief in this park. 
Totals of all pollens for the three-month period were: sequoia 15, plantain 3, 
grass 15, chenopod 21, ragweed 3, composite 5, sagebrush 7, miscellaneous 21. 
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Shenandoah National Park, Virginia—Field survey made autumn, 1939. 
Atmospheric tests were made June to September, inclusive, 1948, at Park Head- 
quarters, altitude 1,120 feet, and at Big Meadows, altitude 3,550 feet. This 
park doubtless has a large volume of a good variety of tree pollens—elm, oak, 
alder, ash, and hickory. The acreage of ragweed is limited within the park, 
but in Shenandoah Valley, both short and giant ragweed are common. Sum- 
marized monthly totals show that grass, English plantain, and ragweed are the 
three significant pollens. Red sorrel is abundant enough at Big Meadows to be 
of some importance if it were an active pollen, which it is not. Some persons 
might find some relief from ragweed exposure at Big Meadows, certainly not at 
Headquarters. There might be seasons when the count would run even lower 
than here shown but it is just as likely that it would go higher. Monthly totals 
of all summer and fall pollens are tabulated: 






































JUNE JULY AUGUST SEPTEMBER TOTAL 
S < = 4 3 4 = 4 Ps < 
ria ein | 1a el epee 
< < < a <a 
I a = E) = e x -.) = ES 
Grass 198 824 30 1,522 66 2 61 4 355 1,852 
English plantain 265 34 = 367 25 23 3 + 1 659 63 
Red _ sorrel 52 297 0 226 0 0 0 0 52 523 
Chenopod- Amaranth 2 0 () 0 2 1 6 1 10 2 
Ragweed 0 ‘ 11 7 1,858 354 797 283 2,165 637 
Sage (wormwood) 0 0 0 ° .3 2 3 0 5 2 
Composite 0 0 0 8 43* 0 40* 26 83 34 
Miscellaneous 0 0 0 20 1 14 0 4 1 38 





*Single clump. 


Wind Cave National Park, South Dakota.—If conditions at this National 
Park may be judged by findings at Rapid City, ragweed and Russian thistle 
are both active factors, possibly sagebrush also, 

Yellowstone National Park, Wyoming.—Field surveys made August, 1940, 
and September, 1947. Atmospheric tests were made June to September, in- 
elusive, 1940 and 1941, at the U. S. Weather Bureau station at Mammoth, al- 
titude 6,387 feet, and August 1 to September 9, 1945, at West Yellowstone 
village, altitude 6,665 feet. Aspens and cottonwoods are the only common 
broad-leaved trees in the park. Their pollen matures early and is rarely active, 
so it need hardly be considered as a potential factor in allergy in this park. 
Since there is no cultivated land within the park, there is very little opportunity 
for the growth of weeds or meadow grasses. The only area where meadow 
grasses are at all frequent is in the immediate vicinity of Mammoth. Only 
traces of poverty weed (/va axillaris) and burweed marsh elder (Iva xanthi- 
folia) have been seen within the park boundaries. No other species of ragweed 
has been reported. While fourteen species of wormwood (Artemisia) are listed 
for the park, none of them approach the abundance of sagebrush (Artemisia 
tridentata), which, aside from the grasses, is the only important source of hay 
fever pollen in the area. However, ragweed victims visiting Yellowstone during 
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the summer and fall rarely experience any symptoms unless they deliberately 
expose themselves to sagebrush by hiking among the sagebrush plants. Total 
figures for all types of pollen follow: 

















WEST YELLOWSTONE 
MAMMOTH (MONTANA) 
JUNE-SEPTEMBER AUGUST, SEPTEMBER 
1940 AND 1944 1945 
AVERAGE 
TOTAL TOTAL 
Ragweed 20 24 
Grass 402 45 
Russian thistle 58 23 
Sagebrush 208 28 
Composite 6 2% 
Miscellaneous 30 13 





Yosemite National Park, California—Field survey made October, 1946. 
Atmospheric tests were made from early December, 1946, until December, 1947, 
at Park Headquarters in Yosemite Valley, altitude 4,000 feet. At the time of 
my field survey I was informed that numerous residents and a few winter 
visitors to the park suffer severely with hay fever during December, January, 
and February. These persons have attributed their difficulty to the pollen of 
California incense cedar (Libocedrus decurrens). Their suspicions have been 
confirmed in a number of cases by skin tests which resulted in positive reactions 
to incense cedar pollen. The catch of this pollen was not as large as would be 
expected from the number of trees in the valley floor. The season of pollination 
may differ from year to year. This time there were very few cedar pollens 
before the first of January. The large amount of oak pollen recovered in the 
tests is doubtless due to the location of the instrument with respect to oak trees. 
The same can be said about the catch of 185 granules of sage (Artemisia) pollen. 
In faet, all the figures must be regarded as showing conditions only in the im- 
mediate vicinity of the exposure device. Since the wind velocity in the valley 
floor is very low, much of the pollen produced from all species must fall directly 
to the ground. The ragweed rating for Yosemite is excellent and it is hardly 
likely that enough sagebrush pollen could be contacted anywhere in the park 
to give ragweed victims more than an occasional reminder of their difficulty. 
Total figures follow: 














POLLEN TIME TOTAL 
Incense cedar December-February 368 
Sequoia March-April 9 
Alder January-February 317 
Oak March-May 3,273 
Maple April-May 31 
Sedge June-July 8 
Grass June-August 34 
Plantain December-January 2 
Chenopod April-August 12 
Ragweed July-October 50 
Composite irregular 54 
Sage July 135 
Miscellaneous irregular 107 
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Zion National Park, Utah.—lield survey made September, 1947.  At- 
mospheric tests were made from early spring to the end of October in the 
vicinity of Park Headquarters, 1947 and 1948, altitude 4,048 feet. The tests 
were repeated in 1948 beeause of the excessive amounts of Atriplex (chenopod 
family) pollen found on the 1947 slides. The testing apparatus had been set 
up within a few yards of numerous Atriplex bushes. The exposure device was 
moved to the Headquarters building and the catch of chenopod pollen was re- 
duced in 1948 to 13 per cent of the 1947 figure. Pollens of the broad-leaved 
trees listed in the appended table, as well as of Utah juniper, are possible 
though probably rare causes of inhalant allergy, each in its particular season 
of pollination. Grass pollens are not abundant enough to be of more than aca- 
demic interest. Desert shrubs are plentiful in the Virgin River Valley south 
of the park and well up into Zion Canyon. Most of these are shadseale (Atriplex 
canescens) and sagebrush (Artemisia tridentata). Dragon sage (Artemisia 
dracunculoides) appears in scattered clumps along the river in the canyon. 
Creosote bush (Larrea tridentata), rabbit brush (Chrysothamnus mohavensis), 
and water willow (Baccharis emoryi) are insect-pollinated but are possible 
sources of difficulty on close exposure. 

Western ragweed (Ambrosia psilostachya) is the only ragweed in the official 
list? of plants of Zion National Park. I found small amounts of false ragweed 
(Franseria acanthicarpa) from the south entrance of the park to St. George, 
Utah, some thirty miles down the Virgin River, mostly in cultivated land. 
Several shrubby species of false ragweed, particularly Franseria dumosa, shed 
pollen in the deserts of Arizona and southern Nevada during March, April, 
and May, but none of these plants were noted in the vicinity of the National 
Parks of southern Utah. Thus the geographic source of the spring ragweed 
pollen found in Bryce and Zion is uncertain. It is unlikely that ragweed suf- 
ferers will have any difficulty either in spring or fall unless they deliberately 
expose themselves in brushy areas off the highways. 

Total figures for all types of pollen follow: 




















| 1947 | 1948 | SEASON 
Juniper 150 7,700 March-May 
Maple 68 33 March-May 
Poplar 46 210 March-April 
Willow 108 99 March-April 
Ash 136 94 March-April 
Oak 592 682 April-June 
Grass 93 74 April-May 
Chenopod* 1,047 148 May-September 
Ragweed 56 169 March-April, July-September 
Sage 98 104 September-October 
Composite 33 298 September-October 
Miscellaneous 73 101 





*Mostly shadscale (Atriplex canescens). 


SUMMARY 


Everglades and Isle Royale National Parks are the only ones east of the 
Rocky Mountains that can be recommended as refuges from ragweed pollen. 
Hacier National Park is a somewhat better ragweed refuge than the Colorado, 
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DAYS OF MAXIMUM AVERAGE RAGWEED 
HIGH ATMOSPHERIC SEASONAL POLLEN 
NATIONAL PARK INCIDENCE |CONCENTRATION TOTAL INDEX 
Hawaii* - - - 0.00 
Mount MeKinley* = = - 0.00 
Sequoia 0 2 3 0.03 
King’s Canyon* - - - 0.03 
Lassen Voleanic 0 2 a 0.032 
Olympie 
Headquarters 0 4 7 0.09 
Hurricane Ridge 0 4 7 0.09 
Mount Rainier 
Longmire 0 0 0 0.00 
Paradise v0 6 12 0.12 
White River 0 2 4 0.036 
Crater Lake 0 4 7 0.072 
Glacier 
Belton 0 5 11 0.10 
Many Glacier 0 2 9 0.07 
Grand Teton 0 4 14 0.11 
Grand Canyon 
South Rim 0 4 16 0.12 
North Rim 0 5 20 0.15 
Yellowstone 
Mammoth 0 6 20 0.16 
West Yellowstone* 0 4 24 0.16 
Sun Valley 0 15 20 0.25 
Yosemite 0 4 50 0.29 
Mesa Verde 0 9 97 0.52 
Zion 0 14 112 0.68 
Bryce Canyon 0 14 148 0.88 
Rocky Mountain 
Estes Park 0 1s 149 1.00 
Grand Lake 0 8 19 0.18 
Everglades* - - - 1.00 
Isle Royale 1 48 133 2.00 
Lake Mead National 
Recreation Area 2 54 389 4.00 
Acadia 5 76 426 8.00 
Great Smoky Mountains 
Headquarters 9 79 582 13.00 
Newfound Gap 3 32 206 4.00 
Black Hills Area* - - ~ 15.00 
Shenandoah 
Headquarters 22 202 2,165 35.00 
Big Meadows 7 94 638 10.00 
Hot Springs* - - - 38.00 
Platt* - - - 75.00 
Mammoth Cave* - ~ - 80.00 





*Index figure based on 


incomplete or interpolated data. 
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Utah, and Arizona parks because of the presence of sagebrush in and near the 
latter. The California, Oregon, and Washington parks, and quite likely those 
in Hawaii and Alaska, are almost if not entirely free from air-borne ragweed 
and sagebrush pollens. (See accompanying revised index). Grass pollens are 
likely to be encountered in small amounts in the tourist frequented areas of all 
of the parks of the West and in larger quantities in the parks of the central 
and eastern states. Neither Russian thistle, chenopod, or other amaranth 
pollens were found in appreciable amounts in any park except Zion where at 
one counting station a considerable amount of shadseale (Atriplex canescens) 
pollen was found. English plantain was recorded in appreciable amount only in 
the lower altitudes of Olympic National Park (not in the mountains). Incense 
cedar is a winter problem in Yosemite National Park. Various species of juni- 
per are potential winter and early spring factors in the parks of the Southwest. 
Pollens of the broad-leaved trees are abundant during the early spring in all 
parks east of the 100th meridian. 
REFERENCES 
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5. Plants of Zion National Park, Zion-Bryce Museum Bulletin No. 1, 1937. 
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LOCAL NASAL THERAPY WITH PYRIBENZAMINE IN SEASONAL 
AND NONSEASONAL HAY FEVER* ¢ i 


EMANUEL ScHwartTz, M.D., AND Harry Lerpow!Tz, M.D., BROOKLYN, N. Y 


sD drugs are believed to attach themselves to the histamine 
cell receptors, thus blocking the attachment of released histamine. These 
drugs have the ability to alter the wheals produced locally on the human skin 
by histamine and ragweed solutions. Most of them also have anesthetic prop- 
erties. In addition, all exhibit strong local anesthetic action several times that 
of procaine. Code, Keating, and Leavitt’ showed the order of anesthetic potency 
of several antihistaminie drugs was the exact reverse of that noted for the 
flare reducing activity and concluded that the effect of the drugs on the size 
of the flare is not directly dependent upon their anesthetic action. Even in 
the absence of anesthesia, which in some eases lasted one hour, the drugs con- 
tinued to show considerable flare reducing activity. On the other hand, the 
flare reducing activity of procaine after its anesthetic effects had gone was 
slight or absent. 

Yonkman, Roth, Smith, Hansen, and Craver,? have detected the local 
anesthetic properties of pyribenzamine by the following experiments: 


1. Fine erystals of Pyribenzamine placed between the lips (and held in 
place by the tip of the tongue) produced within three or four minutes marked 
local anesthesia which lasted fifteen to thirty minutes. Similar anesthesia 
occurred after the elixir of Pyribenzamine was held in the mouth two to three 
minutes. 

2. The instillation of Pyribenzamine or Antistine into one eye of nine 
albino rabbits produced a loss of the blink reflex within a few minutes and 
lasted twenty to thirty minutes. The loss of the blink reflex induced by 
stroking the cornea served as a criterion for the loss of sensation. 

3. Withdrawal of a frog’s foot from a solution of 0.5 per cent hydrochloric 
acid before and after treatment with a 2 per cent solution of Pyribenzamine 
served as a criterion for the development of local anesthesia. Anesthesia de- 
veloped within five to ten minutes and lasted as long as sixty minutes. 

Yonkman and his co-workers further proved that anesthesia of the afferent 
neural components of the exposed sciatic nerve of a eranially pithed frog 
preceded that of contiguous efferent fibers. They first showed that faradiza- 
tion of the nerve below the area medicated with 2 per cent Pyribenzamine 
produced a loss of the ‘‘eross reflex’’ stimulation of the contralateral leg with 
the maintenance of the ipsilateral motor control. Faradization above the medi- 
cated area induced contralateral activity (cross reflex) but no ipsilateral re- 
sponse. 


“ *From the Division of Allergy of the Department of Medicine, The Long Island College 
ospital. 
’ +Read before the Fifth Annual Meeting of The American Academy of Allergy, Atlantic 
City, N. J., Dec. 6-8, 1948. 
tPyribenzamine solution was furnished through the courtesy of Ciba Pharmaceutical 
Products, Inc., Summit, N. J 
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They also produced anesthesia of.the conjunctivae in man with 0.5 to 1.0 
per cent solutions of Pyribenzamine and Antistine. 

Mosely* has employed Pyribenzamine satisfactorily to anesthetize the oral 
and pharyngeal mucosa prior to gastrosecopy. 

However, all this evidence of the anesthetic action does not detract from 
the concept that the action of Pyribenzamine‘is primarily antihistaminie. 

It was, therefore, of interest to study the effect of an isotonie buffered 
solution of Pyribenzamine hydrochloride applied locally on the nasal mucoss 
in seasonal and nonseasonal hay fever patients. At the beginning of the evalu- 
ation of the local application of Pyribenzamine, a 1 per cent solution was used 
in drop form. The first two patients ran an almost similar course. Both were 
male patients, aged 47 and 54 years, and both had vasomotor rhinitis of five 
and seven years duration, respectively. Various forms of therapy, such as 
elimination of substances giving positive skin reactions, dust desensitization, 
eatarrhal vaccine therapy, and the local nasal application of Privine, Neo- 
synephrine cocaine, Adrenalin, and ephedrine solutions had been given without 
benefit. No relief was obtained from the following antihistaminie drugs given 
orally: Pyribenzamine, Antistine, Benadryl, Neo-Antergan, Neo-hetramine, The- 
phorin, and Histadyl. In March, 1948, a 1 per cent solution of Pyribenzamine 
was used as nose drops and in both cases there was almost immediate relief of 
nasal obstruction and the watery nasal discharge. In the beginning, the medica- 
tion was applied every three to four hours and relief was obtained almost im- 
mediately and lasted from one-half to four hours, 

After one week the applications were decreased to twice daily, and after 
eight months of medication, these patients obtained relief of all nasal symptoms 
by the instillation of Pyribenzamine drops once daily in the morning on arising. 
There was no burning sensation of the nose or throat and no general side effects. 

However, in subsequent studies in a large series of patients, it was soon 
found that a 1 per cent solution of Pyribenzamine applied locally to the nasal 
mucous membrane in the average patient was too strong and produced burning 
of the nose and throat. 

The present report deals with the local nasal therapy with a 0.5 per cent 
isotonic buffered solution of Pyribenzamine hydrochloride in a group of 100 
patients having either seasonal or nonseasonal hay fever. For continuous 
symptoms, three to four drops were instilled in each nostril four times daily, 
and for intermittent symptoms, only as required. The hay fever patients were 
sensitive to ragweed pollen and also had received either preseasonal, coseasonal, 
or perennial hyposensitization. The nonseasonal cases had had no concomitant 
treatment at the time this study was being made. None of the patients received 
oral antihistaminie therapy at this time. 

Of sixty patients with seasonal hay fever, fifty-two or 86.7 per cent experi- 
enced symptomatic relief. Of this number, forty-eight had satisfactory relief 
and four had only slight relief. Eight or 13.3 per cent had no relief. Of forty 
patients with nonseasonal hay fever, twenty-seven or 67.5 per cent were relieved. 
Of this number, twenty-four had satisfactory relief and three had slight relief. 
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Thirteen patients or 32.5 per cent had no relief. The overall picture for both 
types was 79.0 per cent obtained relief and 21.0 per cent obtained no relief; 
Of 100 patients, seventy-nine were relieved and twenty-one were not. 

Thirty-eight patients or 38 per cent complained of a burning sensation of 
the nose or throat, or both. Three discontinued the use of Pyribenzamine nose 
drops because of marked burning of the nose and throat. In one patient it 
initiated a severe cough which was soon followed by an asthmatie attack. In 
another patient, when the drop method was changed to a nasal spray, the 
burning sensation was completely eliminated. In another ease the nasal ob- 
struction was increased. The burning sensation lasted in the average patient 
from one to three minutes and then suddenly completely disappeared. In most 
of the patients, when the drop method was changed to a nasal spray, the burn- 
ing sensation was decreased or was eliminated. Usually, relief was almost 
immediate and lasted from one-half hour to four hours. The symptoms of 
watery nasal discharge, sneezing, and itching of the nose responded more 
readily than the nasal obstruction. None of the patients experienced any 
systemic toxie reactions. 

DISCUSSION 

The efficiency of local nasal therapy with isotonic buffered solution of 
Pyribenzamine hydrochloride may possibly depend upon two factors: (1) loeal 
anesthesia and (2) antihistaminie activity. The anesthetic properties of Pyri- 
benzamine probably play a minor role but cannot be discounted. We feel that 
the benefits derived from the local application are due principally to the anti- 
histaminie activity. Local nasal therapy may in some eases be preferred to 
the oral administration because of the lack of side effects and greater relief 
obtained because of the ability to concentrate the medication at the point where 
the histamine attaches itself to the receptor cells in the shock organ, thus 
blocking the attachment of released histamine. <A relatively high incidence of 
unpleasant local burning of the nose and throat is a major difficulty when 0.5 
per cent Pyribenzamine solution is used as nose drops. However, the use of a 
DeVilbiss atomizer, either No. 114 or No. 251, will produce a more even surface 
distribution of the medication and eliminate the burning sensation in the 
majority of patients. One patient who had complained of severe burning with 
the nose drops had no burning at all and received symptomatic relief when 
Pyribenzamine was used in the form of a spray. 


However, it should be emphasized that the local application of 0.5 per cent 
Pyribenzamine to the nasal mucosa is solely palliative medication. Nasal 
symptoms recur after withdrawal of the drug. Local therapy is not a sub- 
stitute for the determination of the etiological factors, the elimination of the 
offending allergens and hyposensitization. If symptomatic relief is obtained 
with the local application of 0.5 per cent Pyribenzamine, it is to be preferred 
to the oral administration of the antihistaminie drug because of the absence of 
systemic side effects. In some patients the oral administration is recommended 
and in others a combination of oral and local nasal therapy is advisable. For 
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local therapy, one may also use a combination of antihistaminie and vasocon- 
strictor drugs. These drugs are valuable symptomatic drugs either locally, 
orally, or in combination until specific therapeutic measures are helpful. 


SUMMARY 


In consideration of the results reported here and in view of the absence 
of systemie side effects, 0.5 per cent isotonic buffered solution of Pyribenzamine 
hydrochloride appears to be a valuable antihistaminie drug for local nasal 
application in seasonal and nonseasonal hay fever. 
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EFFECTS OF SALICYLATES AND OTHER DRUGS ON 
EXPERIMENTAL SERUM DISEASE* 


CAROLYN ForMAN, M.D., JOSEPH SEIFTER, M.D., AND 
W. KE. Exricu, M.D., PHILADELPHIA, PA. 


ECENT advances in the study of allergic diseases, both clinical and experi- 
mental, have led to an intensive reinvestigation of the drugs used in their 
treatment. As rheumatic fever has been interpreted to be caused by hypersensi- 
tivity, and salicylates have long been employed quite effectively for symptomatic 
relief in patients suffering from this disease, salicylates have been particularly 
singled out for reconsideration. ‘ 

The reinvestigation of salicylate treatment of rheumatie fever began with 
the introduction of massive salicylate therapy by Coburn in 1943.1 Using the 
sedimentation rate as a measure of efficacy, this author found that in the 
presence of rheumatic carditis a therapeutic effect was achieved only when 
serum levels of 350 y per milliliter or more were maintained. The method of 
Coburn was immediately tried elsewhere. Reviewing these studies Harris? 
came to the conclusion that the results in rheumatic fever were equivocal; in 
fact, there were no accepted criteria by which the severity of rheumatic inflam- 
mation could be evaluated. 

It is of interest that Schlesinger* and Coburn and Moore* had previously 
shown that salicylates may be effective in preventing recurrences of rheumatic 
fever if given before or following upper respiratory infections. Of 139 un- 
treated children studied by Coburn and Moore’ fifty-seven developed rheumatic 
fever; of forty-seven treated with 4 to 6 Gm. of salicylate daily, only one 
contracted this disease. These observations have not: been disputed. 

The mode of action of salicylates in allergic diseases has been studied 
repeatedly. It has been established that they suppress the sedimentation 
rate,’ > © lower antibody titers,*"! and prolong blood coagulation by inducing 
hypoprothrombinemia.'*""* Recently it has been claimed that sodium salicy- 
late inhibits the spreading effect of hyaluronidase. It has also been found 
that efficient doses of salicylates are markedly toxic. 171%?! The anti- 
coagulant action of salicylates has been explained as a Dicumarol effect, sali- 
eylates being a degradation product of Dicumarol.'? It was pointed out by 
(tlazebrook and Cookson,'* however, that this theory was not securely founded 
heeause the action of salicylates was shorter and less pronounced than that of 
Dieumarol, and salicylates did not appear in the urine when Dicumarol was 
given. Jaques and Lepp** suggested that in rabbits, salicylates may be con- 
verted to Diecumarol or similar substances by bacterial action. The depression 


*From the Philadelphia General Hospital, the Wyeth Institute of Applied Biochemistry, 
and the Graduate School of Medicine of the University of Pennsylvania. 
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of the sedimentation rate by salicylates has been explained by suppressed 
globulin production (Coburn and Kapp*) and the low antibody response by 
inhibition of antibody formation rather than an effeet upon the plasma as 
previously suggested (Homburger'’). 

On the basis of these various observations several theories have been pre- 
sented to explain the efficacy of salicylates in rheumatie fever. Coburn and 
Kapp?* suggested that the action is due to inactivation of antibody or blocking 
antigen-antibody reaction. Jager and Nickerson’ discussed the possibility that 
salicylates cause a depression of antibody formation, either directly or in- 
directly, through the adrenals, or through liver damage, the latter resulting in 
lack of precursors for antibody. In a recent publication, Sullivan, Parker, and 
Hibbert?! suggested that sodium salicylate blocks fixation of antigen in tissue 
cells, and consequently hypersensitive tissue reactions do not ensue. 

Being impressed by the anticoagulant action of salicylates, Glazebrook and 
Cookson’? attempted to relate the mode of action of salicylates in rheumatic 
fever to the effects produced by this drug on coagulation. They postulated 
that salicylates might alleviate the ill effects of an antibody-antigen combina- 
tion within cells by preventing cell clotting. This view was in accord with the 
antianaphylactie properties of heparin described by some but denied by others. 
In fact, there was, according to Glazebrook and Cookson, only one obvious com- 
mon factor which could link the antianaphylactic powers of heparin and the 
antirheumatic action of salicylates, and that was a reduction in the coagulability 
of the blood. 

Another theory is the one suggested by Guerra'®’ who implied that the anti- 
rheumatie action of salicylates was possibly related to their inhibition of 
hyaluronidase. 

Considering these various theories, we were impressed with the lack of 
their experimental support. As an investigation of the action of salicylates in 
allergic diseases appeared to be profitable not only from the therapeutic stand- 
point, but also for a better understanding of allergy in general, an experimental 
study was made of some of these theories. Rabbits were given serum disease 
by intravenous injection of horse serum. Some were treated with massive doses 
of sodium salicylate, while others were given effective doses of Dieumarol. Still 
others were treated with colchicine, a toxic agent, beeause the toxie effects of 
massive doses of salicylate, as well as the low yield of antibody during salicylate 
treatment suggested that Coburn’s method, where successful, was effective 
through destruction of antibody-forming lymphoid cells. 


EXPERIMENTAL 


1. Salicylates.*—As nothing could be found in the literature concerning 
the administration of massive doses of salicylates in rabbits, it was necessary 


first to establish an adequate method. Male white rabbits weighing about 2,200 


*The study of salicylate action in experimental serum disease in rabbits was begun 
in St. Louis in 1945 by_Dr. Margaret Henry and the senior author at the suggestion of Dr. W. 
Barry Wood. A method of administering massive doses of salicylate to rabbits was worked out. 
We thank Drs. Henry and Wood for permitting us to use some of the data collected at that 
time. 








FORMAN, ET AL.: EXPERIMENTAL SERUM DISEASE 275 


grams were given various doses of sodium salicylate in various concentrations 
subeutaneously or orally. The efficacy of the treatment was determined by 
the levels of salicylate obtained in the blood serum. 

The blood levels of salicylate were measured according to Bulger’s modifi- 
cation of the method described by Coburn.'* One milliliter of plasma was put 
in a stoppered flask. To this were added 0.25 ml. of 6N HCl and 15 ml. of 
ethylenedichloride. After having been shaken for 6 minutes, the material was 
poured into a tube and centrifuged, and the aqueous layer was abstracted. 
Twelve milliliters of the ethylenedichloride solution were then put into another 
stoppered flask. To this were added 0.15 ml. of a 1 per cent ferrie nitrate solu- 
tion and 9 ml. of water. This was again shaken for 6 minutes, and the super- 
natant fluid read in a colorimeter. 

A first series of eight rabbits received single doses of 0.1 to 0.3 Gm. 
sodium salicylate per kilogram in 5 to 20 per cent solutions, seven subcutaneously 
and one orally. Blood level determinations were done every hour for eight 
hours. Fig. 1 shows that subcutaneous injections of 0.2 Gm. per kilogram in a 
5 per cent solution (No. 8) or 10 per cent solution (No. 3) produced serum 
levels between 200 and 300 y per milliliter; subcutaneous injections of 0.3 Gm. 
per kilogram in a 10 per cent solution (No. 5) or 20 per cent solution (No. 6) 
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Fig. 1.—Serum salicylate levels following a single injection of sodium salicylate. Rab- 


bits Nos. 3 and 8 received 0.2 Gm. per kilogram subcutaneously; Nos. 5 and 6, 0.3 Gm. per 
kilogram subcutaneously; and No. 7, 0.8 Gm. per kilogram orally. 


*Personal communication from Dr. Harold Bulger. 








276 THE JOURNAL OF ALLERGY 


caused levels as high as 600 y after one and two hours; whereas, oral adminis- 
tration of 0.3 Gm. per kilogram (No. 7) produced a level of only 100 gamma. 

We then proceeded to study the effect of prolonged salicylate adminis- 
tration. The drug was given every eight hours, and blood levels were deter- 
mined at various intervals shortly before the subsequent injections. It was 
found that adequate levels could be maintained for several weeks. There was 
no accumulative or refractory effect during this time. However, animals that 
received subeutaneous injections of a 10 or 20 per cent solution all developed 
intensive necrosis at the site of injection within four days, and of twelve rabbits 
which received 0.3 Gm. per kilogram, all died in two to five days with manifes- 
tations of hemorrhage. 

The bleeding observed in animals that died from the salicylate led to an 
investigation of the prothrombin time and the effect of Hykinone* on this time, 
on the blood salicylate level, and the survival of the animals. It was found that 
the prothrombin time as measured by Quick’s method was markedly elevated 
five days following the subcutaneous administration of 0.8 Gm. sodium salicylate 
per kilogram in a 5 per cent solution every eight hours. It was observed 
that this elevation was suppressed with 0.25 or 0.75 mg. Hykinone every twenty- 
four hours (Table I), and there was no interference with the development of 
adequate blood serum levels of salicylate (Fig. 2). However, Hykinone was 
not helpful in keeping the rabbits alive. Of eight rabbits treated with 0.3 Gm. 
of sodium salicylate per kilogram in a 5 per cent solution every eight hours 
and 0.5 mg. of Hykinone every twenty-four hours, six were dead within the first 
seven days of the experiment. As bleeding was not apparent in these animals, 
it was felt that in this experiment the anticoagulant effect of salicylate was 
not a lethal factor. 


TABLE I. EFFECT OF HYKINONE ON PROTHROMBIN TIME IN RABBITS RECEIVING 0.8 GRAM OF 
SopIuM SALICYLATE PER KILOGRAM EVERY EIGHT Hours (FIVE-DAY PERIOD) 














RABBIT WEIGHT HYKINONE PROTHROMBIN TIME 
NO. (GRAMS) (MG./24 HR.) (SECONDS ) 
1 2800 0.25 20 
2 2800 0.75 20 
3 3200 0 75 
4 Control 0 15 





These results seemed to indicate that rabbits of about 2,000 grams would 
tolerate only 0.2 Gm. of sodium salicylate per kilogram every eight hours. It 
was also observed that the strength of the salicylate solution should not be 
greater than 5 per cent. 

After completion of the methodical study, the effect of salicylate therapy 
on experimental serum disease was investigated. Two groups of eight and ten 
rabbits with an average weight of 2.4 kilograms (Series II and IV) and one 
group of six rabbits weighing 3.4 kilograms (Series III) received 0.2 Gm. 
of sodium salicylate per kilogram subcutaneously every eight hours until 
the end of the experiment. Series II received a 10 per cent solution of sali- 


*Hykinone, Menadione sodium bisulfite (Abbott). 
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eylate, the others, a 5 per cent solution. On the second day they were given 
one intravenous injection of 10 ml. of horse serum per kilogram from various 
sources as indicated in a preceding publication.** 
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Fig. 2.—Serum salicylate levels following a single injection of 0.3 Gm. sodium salicylate per 
kilogram subcutaneously and 0.75 mg. Hykinone intramuscularly. 


2. Dicumarol was given as a 1 per cent solution through daily injections 
of 10 mg. per kilogram intramuscularly until the anticoagulant effect was 
achieved. Although there were variations in response, coagulation was usually 
markedly prolonged after three injections, the prothrombin time as measured 
by Quick’s method amounting to an average of 19 seconds (9.3 to 32.1 see.) as 
compared with 5.6 seconds in normal controls. The effect of Dicumarol on serum 
disease was tested in one group of ten rabbits with an average weight of 2.4 
kilograms (Series IV) and another group of six rabbits weighing 3.5 kilograms 
(Series III). All animals received a single intravenous injection of 10 ml. 
of horse serum per kilogram one day after the first injection of Dicumarol. 

3. Colchicine was administered as a 5 per cent solution; the animals were 
given daily injections of 1.25 mg. per kilogram subcutaneously. The influence 
of colchicine on serum disease was studied in two groups of ten and six rabbits 
with an average weight of 2.6 kilograms (Series IV and V). All animals re- 
ceived a single intravenous injection of 10 ml. of horse serum per kilogram one 
day after the first injection of colchicine. 

All experiments were amply controlled by equally large groups of animals 
that received serum alone, salicylate alone, or no treatment. They were studied 
clinically and serologically the same way as those described previously.** All 
were killed eleven or fourteen days after injection of the serum. 
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RESULTS 

Clinical_—The normal and serum controls all survived the duration of the 
experiment. The survival rate of the rabbits treated with salicylate was six 
of eight; with serum and salicylate, fifteen of twenty-four; with serum and 
Dicumarol, nine of sixteen; and with serum and colchicine, eleven of sixteen. 

The weight of the rabbits surviving treatment with the various drugs did 
not change significantly during the first eleven days of the experiment. In 
the group which died, the weight of several rabbits treated with salicylate and 
with serum and salicylate was found to have decreased on the fourth day. 

In the surviving group of Series II which was treated with a 10 per cent 
solution of salicylate, the average temperature of the animals treated with 
salicylate alone rose from 103.4° before treatment to 104.1° on the fifth day 
and 104.9° on the thirteenth day. The temperature of the animals treated with 
serum and salicylate rose from 103.9° before treatment to 104.0° on the fifth 
day and 104.1° on the thirteenth day. The slight rise in temperature was 
probably due to the necrosis that developed at the site of injection of this 
strong salicylate solution. In the suecumbing members of both, the salicylate 
and serum and salicylate groups of the series, the temperature was depressed 
on the fifth day. 

The ears of four of the five rabbits of Series II that survived the injection 
of serum and salicylate showed marked hyperemia and edema on the fifth day, 
whereas those of the succumbing animals revealed only a little hyperemia. 

The injection of 0.1 ml. of horse serum intracutaneously on the twelfth day 
caused a marked reaction in four of five surviving rabbits of Series II treated 
with serum and salicylate. The lesion appeared rapidly. It was large and 
hemorrhagic. 

Urinalysis revealed a trace of protein in one of six surviving rabbits after 
seven days of treatment with salicylate alone, and 3 plus protein and many 
erythrocytes in two of six rabbits after thirteen days. Of the group treated 
with serum and salicylate, one of eleven surviving animals showed 1 plus pro- 
tein after seven days, and two of five rabbits, a trace to 1 plus protein and some 
erythrocytes and easts after thirteen days. The succumbing animals of this 
eroup tested after seven or eight days showed a trace of protein and one to 
two casts per microscopic field. Of the group treated with serum and Dicu- 
marol, one of seven surviving rabbits revealed 2 plus protein and numerous 
erythrocytes on the eighth day; whereas, the two succumbing rabbits tested 
showed a trace of protein and some casts. Of the group treated with colchicine, 
finally, two of seven surviving rabbits showed a trace of protein, and one, two 
to five erythrocytes per microscopic field; whereas, of the three succumbing 
rabbits tested, all revealed 2 plus protein, occasional to many erythrocytes, and 
some casts. 

Serologic.—The precipitin titers of our animals are given in Table II. It 
ean be seen that the rabbits of Series Il which received salicylate and serum 
developed slightly less antibody than the serum controls. Those of Series III 
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and IV did not differ from their controls. In the animals treated with 
Dicumarol and colchicine, there was a decrease in antibody yield in all series 
of rabbits. 


TABLE II. PRECIPITIN TITERS IN THE VARIOUS EXPERIMENTS INDICATED IN THE TABLE 



































NUMBER OF RABBITS 
DILUTION 
DAYS 1 al 1:10 1:40 1:100 
Series II 
Serum A 5 8* S* 3* 0* 
11 8 8 8 4 
Serum A + salicylate 5 7 6 2 0 
11 5 5 3 0 
Series III 
Serum B 11 6 6 2 0 
Serum B + salicylate 11 4 3 2 0 
Serum B + Dicumarol ie 2 0 0 0 
Series IV 
Serum © 11 10 10 8 0 
Serum C + salicylate 11 7 7 5 0 
Serum C + Dicumarol 11 7 5 2 0 
Serum C + colchicine 1] 9 6 2 0 





*The figures in these columns represent the number of rabbits showing a positive precipitin 
test. Undiluted serum (1:1) precipitated horse serum in all animals tested, while with 1:100 
dilution this occurred only in four. 

Morphologic—tThe relative weights (organ weight in grams divided by 
body weight in kilograms) of thymus, spleen, and adrenals are recorded in 
Fig. 3 and Table III. It ean be observed that serum alone caused an increase 
in the weight of thymus and spleen. The increase in splenic weight was statis- 
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Fig. 3.—Organ weights in grams divided by body weights in kilograms of thymus, spleen, and 
adrenals in the various experiments indicated in the illustration. 
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tically significant as judged by the standard T test. Injections of 0.2 Gm. 
salicylate per kilogram three times daily produced a decrease in the weight 
of the thymus (as compared with normal animals), but this was not statistically 
significant. In the animals which received serum and Dicumarol, thymus, 
spleen, and adrenals behaved much the same as in the rabbits which were given 
serum alone, while in those that received serum and salicylate or serum and 
colchicine, the weight of the thymus was markedly depressed and that of the 
spleen was markedly elevated. These changes were statistically significant. 

The various histologic changes caused by the intravenous injection of large 
doses of horse serum in rabbits have been fully described elsewhere.2> Some 
occur shortly after the injection when the animal is still normergic, others make 
their appearance not before the eleventh day when the animal becomes allergic. 
The immediate changes inelude proliferation of mesenchymal cells, including 
plasma cells, especially in the myocardium, endocardium, and pericardium of 
the heart, in the intimal and adventitial layers of the vessels, in the connective 
tissue surrounding the alveoli and bronehi of the lungs, and in the pulp of the 
spleen. The changes which oceur later include subacute periarteritis and intra- 
eapillary glomerulonephritis. It appears that the immediate mesenchymal 
reactions are instrumental in the production of antibodies,** whereas peri- 
arteritis and glomerulonephritis are the result of an antigen-antibody reaction 
(Arthus phenomenon ).*° 

The effects of salievlate, Dieumarol, and colchicine on the histologie changes 
eaused by serum are summarized in Table III. It is apparent that in Series II 
salicylate caused a decrease in the frequency and intensity of all reactions with 
the exception of allergie arteritis which appeared to be augmented rather than 
depressed. In the animals of Series IV which were sacrificed eleven days in- 
stead of fourteen days after injection of the serum, the salieylate caused little 
difference although, again, arteritis was more frequent. In Series II], ecompris- 
ing old rabbits, considerable variations were found obviously as a result of 
previous infections®; no significant differences were noted between those that 
were treated with salicylate and their serum or normal controls.* 

Diecumarol, as it may be observed in Series IV, caused a moderate decrease 
in frequeney of the mesenchymal reactions in the heart, but an inerease in 
glomerulonephritis. Periarteritis also was more frequent in the Dieumarol- 
treated group. In the old animals of Series IIT, the drug caused a marked 
increase in glomerulitis and arteritis. 

Colchicine, as may be seen in Series IV, caused a marked decrease in fre- 
queney and intensity of the mesenchymal reactions in the heart. Its most 
significant effect, however, was the absence of periarteritis. This was found 
in all ten rabbits treated with the drug, whereas twenty-six of the forty-eight 
other rabbits treated with serum developed allergic arteritis. This observation 
appears to be significant. 

*These results are at variance with those reported by Sullivan, Parker, and Hibbert. 
Although they gave only 0.2 Gm. of sodium salicylate per kilogram daily, they observed de- 
pression of precipitin titers and no allergic arteritis in twelve rabbits so treated. There is, 


however, no illustration or description of their arteritis. It is possible that they were dealing 
with the immediate mesenchymal reaction rather than with the later occurring allergic arteritis. 
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The quality of the lesions observed in the animals treated with salicylate, 
Dicumarol, or colchicine did not differ significantly from those of the control 
groups. The only exception was in a rabbit treated with salicylate and sacri- 
ficed eleven days after the injection of 10 ml. of horse serum per kilogram. In 
this animal we found an acute necrotizing arteritis (Fig. 18 of our previous 
publication*’), and an unusual valvulitis showing erythrocytes and fibrin within 
the proliferative lesion. 

In the group that was treated with colchicine, severe toxic effects were 
noted particularly in those that succumbed to the drug. The hearts of these 
rabbits revealed numerous necroses of individual muscle cells with early ealei- 
fication and mesenchymal reaction. There were also large foci of muscle necrosis 
showing advaneed calcification. The lungs revealed less proliferation of plasma 
cells, although the activity of the macrophages seemed to be unimpaired. The 
kidneys exhibited severe damage of the parenchyma with distention of tubules 
and accumulation of protein casts. The liver of one rabbit succumbing to the 
drug showed recent and old necroses, the latter revealing advanced calcification. 


DISCUSSION 

The survival rates of our rabbits leave no doubt that the doses of sodium 

salicylate, Dicumarol, and colchicine used in these experiments were as large as 

\] could be tolerated by these animals. The highest tolerable blood serum levels 

of salicylate in our rabbits ranged between 200 and 300 y per milliliter. These 
are lower than the levels reported by ‘Coburn.’ 

Clinically, little difference was observed between the drugged and untreated 

serum animals except that the rabbits treated with a 10 per cent solution of 

’ salicylate all developed a slight rise in temperature. The suceumbing animals 

of the various series all lost weight. The rabbits that died from colehicine all 

developed severe proteinuria. 

Serologically, considerable depression in precipitin titers was found in 
both the Dicumarol- and colchicine-treated animals. The depressing effect of 
j salicylate observed by previous authors*"? was not conspicuous in our rabbits; 

only one of our groups revealed slightly diminished titers. It will become 
apparent later that the antibody depressing effect of colchicine is explained by 
the depressing action on the antibody forming lymphoid tissues by this drug 
(toxie effect). The antibody depressing effect of salicylate is also partly ex- 
plained by a toxic action, as we shall see later, but it appears to be partly due 
to the previously demonstrated interference by this drug with the precipitin 
test in vitro.”?> As this effect was possibly a Dicumarol effect causing direct 
interference with the precipitin reaction, the action of Dicumarol on antigen- 
antibody reaction was studied in vitro. Various concentrations of Dicumarol 
were added to either antigen or antibody prior to this interaction. A slight 
depression of agglutinin titers was found in some experiments with typhoid 
bacilli and antityphoid serum. Considerable depression was observed when 
Dieumarol was added to pneumococcus type III polysaecharide before it was 
mixed with antiserum (Table IV). These results seem to show that the depres- 
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sion of antibody titers in the Dicumarol experiments and partly in the sali- 
eylate experiments is explained by direct interference with the precipitin re- 
action (Dicumarol effect). 


TABLE IV. Errect oF DICUMAROL ON ANTIBODY TITRATION IN VITRO 








DICUMAROL 
CONCENTRATION IN 
POLYSACCHARIDE 


SALINE MIXTURE POLYSACCHARIDE DILUTIONS 




















(MG. PER ML.) 1:20 1:100 1:200 1:1,000 1:2,000 1:10,000 1:20,000 
0 ++4+4++ 44+4++4+ +++ ++ ++ ++ + 
0.1 ++++ ++ + 12 + 0 0 
0.2 +++4 +44 ++ + . 0 0 
0.5 ++++ ++ ++ + + + 0 





The weight of the thymus was elevated in the rabbits which received serum, 
and serum and Dicumarol; it was significantly depressed in the rabbits in the 
salicylate and colchicine experiments. The weight of the spleen was elevated in 
almost all experiments. The increase in weight of the thymus following serum 
and serum and Dicumarol administration is in keeping with the prevalent view 
that the lymphoid cells are instrumental in the production of antibody. The 


depression of the thymus weight following salicylate and colchicine administra- / 


tion is fully explained as the result of an alarm reaction?’ (toxie effect). 

As to the various histologic changes caused by serum, it was found that 
the immediate mesenchymal reactions in heart, lungs, and spleen were markedly 
depressed in the colehicine-treated animals which showed marked depression 
in thymus weight and antibody titers. These reactions were moderately sup- 
pressed in the salicylate-treated animals of Series II which showed depression 
of thymus weight and slight diminution of antibody titers. These observations 
are in keeping with the belief that the immediate mesenchymal reactions are 
instrumental in antibody formation. 


Of the allergic reactions, glomerulonephritis was increased in most experi- 
mental animals. Periarteritis was increased in the Dicumarol-treated animals; 
it was increased rather than depressed in the salicylate-treated animals; it was 
completely suppressed in the colchicine groups. Of these results, the sup- 
pressing action of colchicine is in keeping with its demonstrated capacity to 
suppress antibody formation ;\it is clear that in the presence of less antibody 
the Arthus phenomenon should be depressed or not occur. The enhancing action 
of Dicumarol, on the other hand, is difficult to explain on the basis of an antigen- 
antibody reaction alone. It is possible that this drug facilitates permeation of 
antigen or antibody or both and thus causes a greater concentration of these 
molecules in the vascular connective tissue. It is also possible that hyaluron- 
idase is involved. Its effect was not studied at this time.' 

Whatever the explanation may be, it is apparent that salicylates have both 
a toxie effect as demonstrated by the depression of the thymus weight and, to a 


lesser extent, of the immediate mesenchymal reactions, and a Dicumarol effect WA 


as shown by their interference with blood coagulation and precipitin reaction. 
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If the two actions have an opposite effect in the production of an Arthus 
phenomenon, the toxie action inhibiting it, the Dicumarol action enhancing it, 
it is understandable why the results of salicylate therapy in allergic diseases 
have been found to be equivocal. If the inhibiting effect of salicylates is due 
to their depressing action on the antibody forming lymphoid cells, it is also 
understandable why even the massive salicylate therapy of Coburn’ has little 
effect on rheumatic fever after the disease has been established, that is, after 
antibodies have been formed; but it could be quite effective as a prophylactic 
measure if given early enough to depress antibody formation and thus diminish 
the interaction between antigen and antibody in or on the cells of the vascular 
connective tissue which is believed to be the cause of rheumatic inflammation. 


SUMMARY 

1. Massive doses of sodium salicylate in rabbits were found to prolong the 
prothrombin time (Dicumarol effect) and to cause a reduction in thymus weight 
(toxie effect). In some rabbits with experimental serum disease, it also caused 
a decrease in the precipitin titers and a depression of the immediate mesen- 
chymal reactions in heart, lungs, and spleen which are believed to be instru- 
mental in antibody production. Allergic arteritis on the other hand was not 
depressed. 

2. Dieumarol in effective doses prolonged the prothrombin time and inter- 
fered with precipitin titration both in vivo and in vitro. It did not, however, 
decrease thymus weight, the immediate mesenchymal reactions, or allergic 
arteritis. As the precipitin reaction was depressed in vitro, the diminished 
vield in precipitin is interpreted as caused by direct interference with the 
precipitin reaction. 

3. Colehicine used for its known toxie effect on lymphoid tissue caused a 
marked decrease in thymus weight, the immediate mesenchymal reactions, and 
the precipitin titers. It also abolished the allergic arteritis which is believed 
to be an antigen-antibody reaction. 

4. These observations seem to show that the efficacy of massive salicylate 
therapy in hypersensitive diseases is a complex one. It appears to be condi- 
tioned in part by its anticoagulant effect (Dicumarol effect) and depressing 
effect upon the antibody forming lymphoid cells (toxie effect). The former 
action enhances, the latter depresses the occurrence of an Arthus phenomenon. 


Since this paper was submitted, G. J. Dammin and 8S. C. Bukantz (Modification of 
Biologic Response in Experimental Hypersensitivity, J. A. M. A. 139: 358, 1949) have 
reported their observations with heparin, nitrogen mustard, and other drugs. Whereas 
heparin intensified the Arthus reaction, nitrogen mustard suppressed antibody production, 
Arthus reaction, and the production of arterial lesions. These observations are in accord 
with our findings with Dicumarol and colchicine. It appears that the suppressing action of 
nitrogen mustard like that of colchicine is explained by the effect of this drug on the anti- 
body-forming cells. 
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THE SPECIFICITY OF BLOCKING ANTIBODY INDUCED 
BY GRASS POLLEN EXTRACTS*t 
JOHN D. L. FirzGeravp, B.A., M.D., AND 
WiniiAm B. SHERMAN, M.D., F.A.C.P., New York, N. Y. 


N 1916 Cooke and Vander Veer! reported a study of twenty cases of grass- 
| sensitive hay fever patients, in whom skin tests with extracts of the pollens 
of six grasses were positive. Variations in degree of the positive reactions were 
only slight. Treatment with one grass pollen extract produced clinical relief 
of symptoms from exposure to any of the six grasses. They postulated the 
antigenic identity of the various grass pollens. 

Since that time many reports have established the close relationship be- 
tween all grass pollen proteins. Coca and Grove? demonstrated complete cross 
neutralization between various grasses, employing the in vivo neutralization 
test. Chobot,? Piness and Miller,t and Cooke and associates> demonstrated 
similar results using the in vitro neutralization technique. Reciprocal cross 
neutralization between two or more grasses was shown to exist. 

Hampton, Stull, and Cooke,® in 1939, showed the relationship between 
timothy, orchard, and June grass in studies with the Dale test in experimentally 
sensitized guinea pigs. The specific antigen always neutralized the uterine 
horn to test with related antigens, whereas related antigens neutralized to test 
with specific antigens in some cases, but failed to do so in others. This gave 
further evidence that extracts of grass pollens are closely related, but indicated 
they are not identical. 

The present study consists of observations on the development of blocking 
antibody in sensitive and nonsensitive persons after injections of timothy, or- 
chard, and June grass pollen extracts, and on the specificity of such antibodies 
with respect to extracts of pollen of these three grasses. Previous experiments 
with blocking antibody induced by injections of ragweed pollen extract have 
indicated that blocking antibodies are more specific in their reaction than the 
corresponding skin sensitizing antibodies’ and, therefore, might be expected to 
give a better indication of the relationship between various related antigens. 

SELECTION OF CASES 

Group I.—Clinieally sensitive grass hay fever patients were selected who 
showed a marked reaction on skin test with 100 protein nitrogen units of June, 
timothy, and orchard grasses, and whose serum transferred this sensitivity to 
normal skin on test with grass pollen extracts containing one protein nitrogen 
unit per cubie centimeter. Four patients were treated with timothy pollen 
extract, similar numbers with June and orchard grasses. 

*From The Department of Allergy, The Roosevelt Hospital. 
ain a.” before The Canadian Society for the Study of Allergy, Toronto, Canada, 
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Group II.—Six individuals without clinical history of pollen sensitivity, 
but having other stigmas of allergic disease, were given massive doses of pollen 
extract. Three received timothy, one received June, and two received orchard 
grass pollen extracts. The total doses averaged 400,000 to 500,000 protein 
nitrogen units, given in six to eight weeks. 

Group III.—One volunteer with a negative clinical and family history of 
allergy, no evidence of allergic disease, and with negative skin tests was given 
1,000,000 units of June grass extract in three weeks. The administration of 
large doses of antigen had previously'® been shown in this clinie to stimulate 
production of blocking antibody in a nonsensitive individual. 


METHOD OF STUDY 


Sera obtained before treatment were designated as ‘‘A’’ sera, those ob- 
tained after treatment as ‘‘P’’ sera. 

Blocking antibody was demonstrated by a method employed in previous 
studies at this clinic.* This method is semiquantitative and subject to certain 
errors, but gives useful information if the necessary controls are used.* 

Sensitized sites were made in the skin of the back of a normal subject by 
injecting 0.1 ¢.c. of an exquisitely grass-sensitive serum (OP), diluted 1:10, 
into each site. At the same time, one site each was made with the heated A 
and P serum being tested. 

The sera being examined were heated at 56° C. for four hours, and the 
skin-sensitizing antibody thus destroyed.® Mixtures were then made as follows: 
heated A or P serum, 0.1 ¢.¢e.; 0.8 per cent sodium chloride solution, 0.8 ¢.¢.; 
and grass pollen extract (100 protein nitrogen units per e¢.ec.), 0.1 eubie 
centimeter. 

Six such mixtures were made containing A and P sera with timothy, June, 
and orchard grass pollen extracts. These mixtures were then serially diluted 
with saline so that tubes contained 3, 1, and 0.3 protein nitrogen units of pollen 
extract per cubie centimeter, respectively, with comparable dilutions of the 
serum. Each site was tested by the injection of 0.025 ¢.c. of one of the mix- 
tures of pollen extract and heated serum. The mixtures made with A serum 
served as controls for those made with P serum. The sites made with heated 
A and P serum were tested with timothy pollen extract, 10 protein nitrogen 
units per ecubie centimeter, to establish the complete inactivation of the skin- 
sensitizing antibody in the heated sera. 


EXPERIMENTAL RESULTS 


Group I. Clinically Sensitive Grass-Hay Fever Pattents——Of twelve cases, 
four treated with each of the three grass pollen extracts and all enjoying satis- 
factory relief of clinical symptoms, seven developed blocking antibody reacting 
with all three pollens. The degree of blocking varied but was similar with all 
three pollens and not related directly to the amount of treatment given. The 


*Results obtained by this method cannot be compared quantitatively with those obtained 
by the neutralization method of Loveless.® 
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antibody was uniformly less marked than in ragweed hay fever 
Five patients did not develop demon- 


strable blocking antibody, although having good protection against hay fever. 


In two of these patients the total dosage was less than 20,000 units. 


TABLE I. 


BLOCKING ANTIBODY TEST WITH SERUM OF-GRASS-SENSITIVE PATIENT (K) TREATED 


With TIMOTHY POLLEN (ToTAL DOSAGE, 21,600 PROTEIN NITROGEN UNITS) 














ieieaminsii REACTION OF PASSIVE TRANSFER SITES SENSITIZED WITH GRASS-SENSITIVE 
(PROTEIN SERUM OP, 1:10; TESTED 48 HOURS LATER WITH: 
NITROGEN K SERUM K SERUM K SERUM K SERUM K SERUM K SERUM 
UNITS PER A+ A+ A+ P+ P+ P+ 
ML.) TIMOTHY ORCHARD JUNE TIMOTHY OKCHARD JUNE 
10* +++ +++ +++ + 4 ++ 
3 +++ +++ +++ + z + 
1 ++ +++ ++ + 0 + 
i, ++ ++ + 0 0 0 























K Serum A, taken before treatment, and K Serum P, taken after treatment, both heated 


tour hours at 56° C. 


heating. 


*Mixtures made: 0.1 


saline, 


TABLE II. 


ml, 


heated K Serum 


nitrogen units per milliliter; 0.8 ml. saline. 


NITROGEN UNITS) 


(A or P): 
Serial dilutions to 3, 1, and 


and shown by control tests on the same subject not to sensitize skin after 


0.1 ml. grass pollen, 100 protein 
144 units made with 


BLocKING ANTIBODY TEST WITH SERUM OF GRASS-SENSITIVE PATIENT (C) 
TREATED WITH JUNE GRASS POLLEN (TOTAL DOSAGE, 35,685 PROTEIN 














ime ai REACTION OF PASSIVE TRANSFER SITES SENSITIZED WITH GRASS-SENSITIVE 
( PROTEIN SERUM OP, 1:10; TESTED 48 HOURS LATER WITH: 
NITROGEN C SERUM C SERUM C SERUM C SERUM C SERUM C SERUM 
UNITS PER A+ A+ A+ P+ Po Ps 
ML.) TIMOTHY ORCHARD JUNE TIMOTHY ORCHARD JUNE 
10* +++ +++ +++ +++ + + 
3 +++ ++4 +++ ++ + + 
1 +++ ++ ++ + + : 
4, +++ ++ ++ 0 0 0) 























C Serum A, taken before treatment, and C Serum P, taken after treatment, both heated 





four hours at 56° C. and shown by control tests on the same subject not to sensitize skin 
after heating. 

: *Mixtures made: 0.1 ml. heated C 
nitrogen units per milliliter; 0.8 ml. saline. 


Serum (A or P); 0.1 ml. grass pollen, 100 protein 
Serial dilutions to 3, 1, and 14 units made with 


saline. 


TABLE ITI. 


BLOCKING ANTIBODY TEST WITH SERUM OF GRASS-SENSITIVE PATIENT (J) 
TREATED WITH ORCHARD GRASS POLLEN (TOTAL DOSAGE, 7,720 PROTEIN 
NITROGEN UNITS) 




















ANTIGEN 
Parmer ATION REACTION OF PASSIVE TRANSFER SITES SENSITIZED WITH GRASS-SENSITIVE 
(PROTEIN SERUM OP, 1:10; TESTED 48 HOURS LATER WITH: 
NITROGEN J SERUM J SERUM J SERUM J SERUM J SERUM J SERUM 

UNITS PER A+ A+ A+ Lot rae | 
ML.) TIMOTHY ORCHARD JUNE TIMOTHY ORCHARD JUNE 

10* ++ +++ ++ ++ ++ ++ 

3 ++ ++ ++ + ++ + 

1 + ++ ++ = + + 

1g + + * 0 0 0 

















A, taken before treatment, and J Serum P, taken after treatment, both heated 


J Serum 
and shown by control tests on the same subject not to sensitize skin 


four hours at 56° Cc. 
after heating. 
*Mixtures J Serum (A or P); 0.1 ml. grass pollen, 100 protein 


heated 
Serial dilutions to 3, 1, and 15 units made with 


made: 0.1 ml. 


nitrogen units per milliliter; 0.8 ml. saline. 
saline. 
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Table I demonstrates the presence of antibody blocking timothy, orchard, 
and June grass in the serum of a patient treated with timothy grass. Tables 
II and III illustrate essentially similar results in patients treated with June 
and orchard grass, respectively. 


Group II. Patients With Associated Allergies But No Pollen Sensitivity — 
Of the six patients in this group, four developed blocking antibody reacting 
with all three pollen extracts. The degree of reaction with the three pollens 
was not always equal but was not consistently greater than the pollen which had 
been used for treatment. The sera of two other patients, treated with orchard 
and June grass, respectively, showed no blocking antibody. 

An interesting observation in three of the four patients with blocking anti- 
body was the development of a slight positive skin reaction to grass pollen 
following the massive doses of pollen antigen. All of these patients had nega- 
tive skin tests with timothy, 10,000 protein nitrogen units per cubie centimeter 
prior to the injections. After injections of 400,000 to 620,000 protein nitrogen 
units of timothy pollen extract during a period of twelve to fifteen weeks, these 
patients showed skin reactions with wheals 5 mm. in diameter on test with 
timothy, 100 protein nitrogen units per cubic centimeter. These skin reactions 
persisted six weeks after the course of pollen extract injections was discon- 
tinued. During the following pollen season, none of these patients had any 
symptoms attributable to grass pollen. 


Group III. Nonallergic Volunteer.—This one nonallergic volunteer was 
given 1,000,000 protein nitrogen units of June grass in three weeks and de- 
veloped blocking antibody to the three grass pollen antigens. This subject did 
not develop any skin reaction to grass pollens as a result of the injections. 


DISCUSSION 


Each of the three grass pollen extracts used, timothy, June, and orehard 
erass satisfactorily protected grass pollen-sensitive patients against hay fever 
(in the New York area). All of the pollen extracts appeared equally active 
in inducing the formation of blocking antibody, and the antibody found blocked 
all three pollens. The degree of blocking demonstrated was not uniform for 
all three grasses in every case, and did not show any constant pattern with any 
one antigen. The variations were probably within the limits of error of the 
method used. The results tend to confirm the existence of a close relationship 
between grass pollen antigens of different genera. 

The development of a positive skin test to timothy pollen extract (100 
protein nitrogen units per cubie centimeter) in persons with associated allergic 
disease, but previously showing negative reactions to 10,000 protein nitrogen 
units per cubie centimeter following injections of grass pollen extract, was of 
interest and contrary to the prevailing opinion. However, the reactions were 
only slight (5 mm. wheal) and not accompanied by clinical grass hay fever. 

The possibility of active sensitization by injections of pollen extract was 
investigated by Lamson and Miller’® with negative results. Brunner’ reported 
active sensitization in three of five persons injected with Asearis extract (which 
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has since been repeatedly demonstrated), but only in one of eight persons 
injected with orris and in no instance with egg albumin or rabbit epithelium. 
He did not use pollens in his study. More recently, Wodehouse’’ has described 
development of positive skin reactions to ragweed pollen without hay fever 
symptoms, apparently indicating active sensitization of four test subjects used 
in passive transfer studies. All of these persons had past histories of urticaria, 
rhinitis, or dermatitis but had previously shown negative reactions to tests with 
‘agweed pollen extract. It seems that injections of pollen extract into in- 
dividuals with a past or family history of allergic disease may oceasionally give 
rise to a mild active sensitization manifested by positive skin reactions but not 
by clinical symptoms. 

The fact that five of twelve grass hay fever patients had satisfactory relief 
by pollen injections without developing demonstrable blocking antibody might 
be taken as evidence that some other factor was involved in protection, but in 
view of the small number of cases involved, this cannot be considered a sig- 
nificant contribution to the controversy concerning the role of blocking antibody 
in the clinical response to injection treatment of allergic disease.1*-! 


SUMMARY 


1. Clinieally sensitive grass hay fever patients, treated with either timothy, 
June, or orchard grass, developed adequate clinical protection. 

2. Blocking antibody was demonstrated against all three grasses, irrespec- 
tive of the grass pollen used in treatment, in seven out of twelve cases. 

3. The degree of blocking demonstrated was not constant for all three 
grasses and did not show any constant pattern with any one antigen. This 
tends to confirm the existence of a close relationship between the grass pollen 
antigens. 

4. Blocking antibody was developed in a normal person after injections of 
massive doses of grass pollen extract. The blocking occurred against related 
grasses, as well as the one used for stimulation of the antibodies. The skin test 
remained negative. 

5. In patients with other forms of allergy and previously showing negative 
skin tests to grass pollens, a positive skin test was induced by pollen injections 
without the development of any clinical symptoms. Blocking antibody was 
induced concommitantly. 
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STUDIES IN BACTERIAL ALLERGY*t 
I. INrRopuctTiION: A BrIEF CrITICAL REVIEW 


OscaR SWINEFORD, JR., M.D., CHARLOTTESVILLE, VA., AND JAMES HoLMAN, M.D., 
DALLAS, TEXAS 


HE allergist’s chief concern with bacterial allergy is the role it plays in 

asthma, hay fever, urticaria, angioneurotic edema, and eczema. Students of 
infectious disease are concerned with the role of bacterial allergy in tubereu- 
losis, brucellosis, and many other systemie and local, acute and chronic, infee- 
tions. The internist wants to know if and how bacterial allergy produces 
rheumatic fever, glomerulonephritis, atrophic arthritis, and the distant mani- 
festations of focal infection. Many other examples of the wide range of interest 
in the problems of bacterial allergy could be cited. 

The literature relevant to bacterial allergy is extensive. Most of the con- 
tributions have been isolated and disconnected, and not directed toward the 
solution of the problems of clinical allergy. In an effort to emphasize, co- 
ordinate, and extend the knowledge of bacterial allergy, a series of studies has 
been planned. It is hoped that they will at least focus attention on the need 
for extensive cooperative investigation by the clinician, the bacteriologist, the 
immunologist, the immunochemist, and the pathologist. This, the first study, 
consists of a brief review of the history and conventional data on bacterial 
allergy and discussions of some of its problems. The references selected in- 
elude a comprehensive bibliography of bacterial allergy. 

Historical landmarks in bacterial allergy are: Jenner’s studies with cow- 
pox virus’ (a nonbacterial infectious agent) ; Koch’s? studies of the tuberculin 
reaction; the demonstration of anaphylactic reactions to bacterial products* ¢; 
the differentiation of the anaphylactic and tuberculin types of sensitivity to 
bacteria® ; the demonstration of the roles of nucleoprotein and so-called ‘‘residue 
antigens’’ in tubereulin and anaphylactic types of allergy.® 

Additional landmarks are: further refinement of bacterial antigens*~** 
into type-specific polysaccharides of pneumococci; specific polysaccharides of 
streptococci; M and T proteins of hemolytie streptococci; the numerous antigens 
of the tuberele bacillus; the protein and polysacchride fractions of the staphy- 
locoeei, the ecolon-aerogenes group, and other organisms. 

Other experimental landmarks are: the histologic and immunologic 
comparisons of the anaphylactic and tuberculin types of reaction’* *; the 
differentiation between immunity and allergy’; studies of the Arthus phe- 
nomenon' #8; the passive transfer of the tuberculin type of sensitivity’? with 


cells of the exudate of paraffin-produced peritonitis. 


*From the Allergy-Arthritis Division, Department of Internal Medicine, University of 
Virginia Medical School. 

+These studies were made possible by a grant from Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 
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Clinical landmarks are: Walker’s'* reports of positive cutaneous (scratch) 
reactions with extracts of powdered bacteria, and improvement in patients 
treated with vaccines of these organisms; the importance of delayed reactions 
to intracutaneous tests with autigenous vaccines from the respiratory and 
gastrointestinal tracts’ °°; attempts to bridge the gaps between respiratory 
infection and rheumatie fever, scarlet fever, atrophie arthritis, glomerulo- 
nephritis, and other diseases.?'*° The problems of foeal infection, as de- 
veloped by Billings,” belong in any discussion of bacterial allergy. 


Conventional Topics—Numerous fundamental observations of bacterial 
allergy have been quoted widely. It is not the purpose of this study to pre- 
sent them in detail again. These conventional data on bacterial allergy will 
be summarized briefly. A comprehensive survey can be obtained from the 
indicated reviews and monographs” '* 414% 4 and their references. Such a 
survey would disclose many contradictions which have no place in this brief 
review. 

There are two main types of bacterial allergy, the tubereulin and the 
anaphylactic. The chief characteristics of these two types, which inelude the 
Arthus phenomenon, can be summarized as follows: 

The tuberculin type’ * has the following characteristics: The antigens 
which elicit the delayed tubereulin-type reaction in the skin are nucleopro- 
teins. Paradoxically, they do not elicit the tuberculin type of sensitization. 
They are complete antigens which stimulate antibody formation and the 
anaphylactic type of sensitization.** In other words, the antigen which elicits 
the tuberculin reaction does so only in the presence of tubereulin-type sensi- 
tization. Under other conditions it elicits anaphylactic sensitization and re- 
actions. They are precipitated by specific immune sera and by weak acid. 

Active sensitization is produced by bacterial infection, usually. Delayed 
tubereulin-like cutaneous reactions have followed repeated injections of killed 
bacteria and prolonged feeding of calves with pasteurized milk from infected 
cows. Perhaps some of these reactions were Arthus and not tuberculin-type 
reactions. 

Little is known about the antibodies in the tuberculin type of allergy, 
assuming that they are responsible for sensitization and the high degree of 
specificity.'* ‘7 Cireulating antibodies have not been demonstrated. 

The tubereulin type of reaction becomes apparent several hours after 
the injection of antigen into sensitive animals. It reaches its peak in twenty- 
four to forty-eight hours. It subsides slowly. The cells of the exudate are 
predominantly mononuclear. They appear early in the local perivascular and 
perineural tissues. There is little edema. When the reaction is mild it is 
reversible. When severe, it is irreversible, and necrosis results. 

Cells of any tissue may react. Cells from tuberculin-sensitive tissues are 
damaged by tuberculin in vitro. 

Passive sensitization’ is possible with cells from infected tissue, or from 
sterile peritoneal exudate produced by nonspecific irritation in sensitive ani- 
mals. 
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Desensitization has been produced in animals by long periods of daily in- 
jections of small inerements of antigen, and in animals which have survived 
reactions to intravenous injections of specifie vaccines. 

Clinical manifestations of the tuberculin reaction are fever, local in- 
flammation, and focal exacerbations of infection. They ean be produced in 
sensitive subjects by subcutaneous, intractitaneous, or intravenous injections 
of antigen, or by exacerbations of infection. 


The anaphylactic or atopic type! * of bacterial allergy has the following 
‘characteristics: Proteins seem necessary for active sensitization. 

The antigens which elicit anaphylactic-atopic reactions may be nucleo- 
proteins, M and T or other proteins, or polysaccharide haptens. 

The polysaccharides may be pure, as are those of pneumococci, or they 
may be difficult to separate from protein. All of them have some nitrogen. 
They are heat resistant, acid soluble, aleohol insoluble. They produce prompt 
whealing in the skin and anaphylactic shock. They do not produce active 
sensitization as a rule. 

Antibodies are thought to be essential to the reaction. They can be 
demonstrated often in the circulating blood as precipitins or reagins. Ex- 
ceptions are common. 

The blood vessels are thought to be the reacting tissues.*7 Smooth muscle 
spasm and exudation are thought to be secondary phenomena. Cells of the 
exudate are largely polymorphonuclear leucocytes’ plus eosinophiles. They 
spread diffusely through the tissues after extravasation. 

The typical cutaneous response is a transient wheal which appears 
promptly. There is a high degree of specificity. Mild reactions are re- 
versible. Thrombosis and necrosis occur if vascular spasm is of sufficient 
duration and intensity.’® 

Passive transfer of this type of allergy is accomplished readily by reagins 
in the serum of hypersensitive and immune animals and man. 

Desensitization to this type of bacterial allergy has not been studied ade- 
quately. It should follow the same pattern as anaphylactic-type desensitiza- 
tion with other antigens. 

Clinical manifestations are asthma, hay fever, urticaria, angioneurotic 
edema, eczema, serum reactions, and so forth. 

-arenteral injections of sufficiently large doses of antigen or hapten will 
cause anaphylactic shock in sensitive animals. 

The Arthus phenomenon is related to anaphylaxis.’* © # It has not been 
studied very much in man. The antibody is the same as in anaphylaxis. 
Passive Arthus-type sensitization has been produced in small animals with 
large amounts of heterologous and homologous antiserum. Small amounts of 
the same antiserum will produce anaphylactic sensitization. 

Active sensitization becomes apparent after several subcutaneous injec- 
tions of large doses of antigen. Formalin-killed whole bacteria are effective 
antigens in rabbits and guinea pigs. A significant precipitin titer is usually 
present. The inflammatory reaction is reversible at first, but with subsequent 
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injections it increases in intensity to become necrotic and irreversible. De- 
sensitization has not been well studied. The Arthus type of sensitization will 
disappear spontaneously if the antigenic stimulation is stopped. 

Evidence has been offered that the tuberculin type may precede anaphy- 
lactic allergy in the process of active sensitization.**°° Continuation of the 
procedures which produce active anaphylactic sensitization may lead to the 
Arthus phenomenon. 

The allergist’s interest in bacterial allergy may be summarized as follows: 
Infectious asthma is commonly associated with respiratory infection. Relief 
frequently follows conservative or surgical treatment of sinusitis, x-ray 
therapy of the sinuses and pharynx, chemotherapy, or treatment with vae- 
cines. 

Urticaria, angioneurotic edema, and atopie eczema are frequently precipi- 
tated by, and are relieved by treatment of, acute or chronic infections. 

Id reactions are thought to be due to bacterial allergy, secondary to in- 
feetion with staphylococci, streptococci, monilia, and trichophytons. Other 
examples of clinical bacterial allergy are the diagnostic use of cutaneous re- 
actions to tuberculin, Brucellergen, pneumococeal polysaccharides, Brucella 
polysaccharide and nucleoprotein. 

Many problems in bacterial allergy remain; some, but by no means all, 
of these will be discussed briefly. The aims of the discussions are not to set- 
tle the problems, but to mention and correlate them, and to indicate means 
by which knowledge of bacterial allergy may be increased. 


Terminology—Some antigens from bacteria can elicit the immediate, 
atopic, wheal and flare type of cutaneous response, contraction of the sensi- 
tized uterus, and anaphylactic shock. Other bacterial antigens ean elicit the 
delayed cutaneous and foeal reactions and the fever typical of the tubereulin 
reaction. Both are allergic reactions to bacteria. It seems proper to suggest, 
therefore, that the unqualified term, ‘‘ bacterial allergy,’’ should never be used 
except in its broadest sense. Instead the more descriptive terms ‘‘ bacterial 
allergy, atopic-, anaphylactie-, or Arthus-type’’ and ‘“‘bacterial allergy, tu- 
bereulin-type’’ should always be used to describe the phenomena of bacterial 
allergy. Failure to differentiate the types of reactions has made it impossible 
to interpret a good deal of the literature. 


Cutaneous Reactions—There are no criteria by which allergic reactions 
to bacteria can be differentiated from those to nonbacterial antigens; nor is 
there good reason to believe that the reactions are different.** Allergists as- 
sociate foods and inhalants with atopic responses. However, delayed clinical 
and eutaneous reactions to foods and inhalants do oceur. The digestion of 
foods seems to delay clinical responses at times,** but it has not been estab- 
lished that the delayed clinical reaction to foods and inhalants is a funetion 
of the antigen alone. It is conceivable that some delayed reactions to foods 
and inhalants may be due to the tuberculin or Arthus type of sensitization.’* 4° 

The infrequeney of immediate wheal reactions to cutaneous tests with 
bacterial vaecines has been emphasized.'**” ** Realization that solutions of 
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antigens may be necessary for the production of immediate cutaneous re- 
actions has been surprisingly tardy.'* ** ** Conventional cutaneous tests are 
done with solutions of antigens from foods and inhalants. Walker'’ obtained 
wkeal and flare reactions with crude extracts of dried ground bacteria in 1918. 
It has been shown experimentally since then that antigens extracted from 
bacteria can elicit each of the conventional atopic and anaphylactic reactions, 
regularly. 

Reluctance to attribute etiological significance to delayed reactions to 
bacterial vaccines has been expressed. This is entirely proper. The inter- 
pretation of any cutaneous reaction, immediate or delayed, requires clinical 
confirmation. This is more difficult with bacterial than with food and inhalant 
antigens. It is surprising that everyone does not react to antigens of all the 
common saprophytie and pathogenic organisms in man, when one considers 
the ease with which immunologic mechanisms may be stimulated by the life- 
long barrage of bacterial antigens from the respiratory, gastrointestinal, eu- 
taneous, genitourinary, and other systems. Cutaneous reactions to foods and 
inhalants can indicate nothing more definite than preclinical, subclinical, elin- 
ical, or postelinieal sensitivity. There is no fact nor hypothesis which permits 
the proved acceptance of an etiological relationship to any clinical syndrome 
from a positive cutaneous reaction alone. Every allergist has seen thousands 
of such reactions which have no clinical significance whatever. Why should 
cutaneous reactions to bacterial antigens be different ? 

The Selection of Vaccines for Treatment.—The therapeutic use of bae- 
terial vaccines is empirical, but often effective.'* *° ** There are several reasons 
why comprehensive stock vaccines should be preferable to or supplementary 
to autogenous vaccines. There is no assurance that organisms responsible 
for one episode of clinical allergy are responsible for subsequent episodes ; 
nor is there any assurance that organisms cultured from the nose, throat, 
stools, genital tract, and elsewhere, will include those responsible for the elin- 
ical symptoms. In several recent instances, cultures of different sinuses at 
operation disclosed different flora in each sinus. These did not correspond to 
preoperative cultures from the nose and throat. 

Many ‘‘nonallergic’’ persons and a high percentage of patients suspected 
of bacterial allergy give positive cutaneous reactions to a wide variety of 
bacterial antigens. It would seem logical to test with a comprehensive variety 
of vaeecines and soluble bacterial antigens. And if vaccines are to be used 
for treatment, they should be mixtures of all bacteria to which the patient 
gives positive, immediate or delayed reactions. This, too, is empirical. 

Empiricism in vaccine therapy is necessitated, among other things, by 
lack of experimental facts upon which to base schedules of dosage. The 
literature is unsatisfactorily nebulous. This is not too surprising, since dosage 
schedules for treatment with dust and pollen extracts are empirical too. 
Doses that cause focal and local reactions have been advocated. Conversely, 
the strict avoidance of local and focal reactions has been urged. The same 
difference of opinion ean be found in the literature on the coseasonal treat- 
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ment of pollen hay fever. The solution of this important problem is not likely 
until more is known about desensitization and the composition and im- 
munologie relationships of bacterial and other allergens. 


Methods for the production of sensitization to bacteria are not uniform. 
lor example, sensitization of rabbits by intravenous injections of heat-killed 
pneumococci results in cutaneous reactions to nucleoprotein and polysaec- 
charide fractions; whereas sensitization by intracutaneous injections of the 
same heat-killed pneumococci results in cutaneous reactions to the nucleo- 
protein fraction only.** Effective antisera for passive transfer of high degrees 
of sensitization to bacteria are not easy to produce. Infection seems to be the 
best way to produce the tubereulin type of bacterial allergy in animals. Too 
little is known of the role of infection in the production of the anaphylactic 
type of bacterial allergy. Too little is known, too, of the mechanisms govern- 
ing the supposed transition from the tubereulin to anaphylactie to Arthus 
reactions.’ 78-8° 

Desensitizing procedures are not uniform. The early literature on allergy 
suggests that animals can be made refractory to normally shocking doses of 
antigen: by repeated antigen doses too small to produce detectable reactions ; 
by recovery from severe but nonfatal allergic reactions; by increasing small 
subreacting doses as tolerance permits, concomitant with the production of 
antibodies; by injecting an excess of antibody; and by various nonspecific 
means. 

Discussions of desensitization to bacterial allergy in animals sometimes 
fail to state whether sensitization was of the anaphylactic or the tuberculin 
type. Some descriptions of effective desensitization to the tuberculin type of 
allergy ignore the possibility of persistent anaphylactic type of sensitization, 
and vice versa. 

The idea of desensitization with nonantigeniec haptens is intriguing. 
For example, sensitized guinea pigs made refractory by increments of antigen 
will become sensitive again when the resulting circulating antibody disappears, 
some weeks after cessation of antigen injections. The hypothesis is tenable 
that a similar sequence of events may occur in patients who have been bene- 
fited by treatment with antigenic vaccines. Desensitization with nonantigenic 
haptens would obviate this delayed return of anaphylactic sensitization, theo- 
retically. Unfortunately, present data do not suggest that nonantigenic 
haptens will desensitize the tuberculin type of allergy. 

Anaphylactic versus Tuberculin and Arthus Reactions.—Anaphylactie 
and tubereulin sensitivities have been demonstrated concomitantly in animals. 
The transient anaphylactic-atopic and the delayed tuberculin reactions in the 
skin of man are easy to recognize. The Arthus phenomenon is supposed to 
be unusual in man, inasmuch as it is associated with a high concentration 

of demonstrable antibody in animals. Persistent large local reactions to 
therapeutic antisera and other parenteral injections in man are Arthus phe- 
nomena, probably. Can atopic, Arthus, and tuberculin reactions oceur to 
the same or different bacteria simultaneously in the same individual? If so, 
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what criteria can be used to identify the concurrent visceral reactions of each 
type in man and in animals? It seems unlikely that the transient effects of the 
H-substanee and other mediators of the atopic reaction can explain the pro- 
longed reactions seen in some obstinate conditions of clinical allergy. The 
relationship of the anaphylactic-atopic and Arthus reactions to tuberculin 
allergy should be studied in much greater detail than has been done so far. 
It is easy to confuse the fully developed tuberculin reaction with the Arthus 
phenomenon. An agent responsible for the specificity of the tuberculin type 
of sensitization has been identified as a purified wax.*® 

Few of these problems can be settled until more is known of the chemistry 
and immunologic relationships of the nucleoproteins, lipoproteins, M, T, and 
R proteins of hemolytie streptococci, the heat-labile and -stable, and acid-solu- 
ble and -insoluble proteins, the type-specific and group-specific polysac- 
charides, and other antigenic and haptenie fractions of bacteria. 

The role of bacteria as adjuvants im autotissue sensitization has aequired 
considerable experimental attention. Examples are: the staphylococeus in the 
Burky phenomenon*; the streptococcus in Cavelti’s*’ production of chronic 
elomerulonephritis and rheumatic fever-like lesions in rabbits and rats; 
the tuberele bacillus in Kabat’s** experimental multiple sclerosis-like lesions 
in monkeys; the streptococcus in the poststreptococeal state of Rantz, Boisvert, 
and Spink*®; the streptococcus and staphylococcus in rheumatoid arthritis. 
The implications of the concept of autotissue sensitization are broad and ean- 
not be ignored, although it is too soon to accept it as anything but an experi- 
mental phenomenon. Hawn and Janeway*? reported panarteritic reactions to 
purified beef serum albumin and focal reactions to purified beef serum globulin. 
Although they did not contain bacterial antigens, the possibility that similar 
lesions may be produced by bacterial proteins should be investigated. 

The problems of bacterial allergy are important, but are not simple. 
Extensive application of existing techniques by the clinician, the bacteri- 
ologist, the immunologist, the immunochemist, and the pathologist would solve 
many of these problems promptly. Continued active cooperation would re- 
sult in new techniques with which to solve the more difficult problems. 

The series of studies which have been started in this laboratory will be 
reported as they mature. 
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A SINGLE APPARATUS FOR THE DEFATTING, DRYING, STORAGE, 
AND EXTRACTION OF MANY ANTIGENIC SUBSTANCES*t 


MARGARET StrRAuss, M.S., AND W. C. Sparx, M.D., New York. N. Y. 


A SIMPLE apparatus has been devised for defatting, drying, and storage of 
many antigens for use in the subsequent preparation of allergenic extracts 
for testing and treating by intracutaneous and subeutaneous injection. It is a 
useful and important apparatus in the allergy laboratory since many allergens 
such as the pollens and poison ivy must be stored for many months before they 
are used and so have to be easily and properly prepared for storage in order 
to maintain their initial antigenicity. There are also many other types of 
antigens such as cottonseed, flaxseed, wool, kapok, tobaceo, epithelia, orris root, 
and pyrethrum which if not stored under proper conditions become contami- 
nated with various molds, bugs, or worms. By defatting, drying, and storing 
these antigens in this simple apparatus they are kept free of these contaminants 
and their antigenicity is retained. 

Berresford and Cooke'? stressed the importance of storing pollen in a 
dry state since the 5 to 20 per cent residual moisture ordinarily present in 
pollen is sufficient to cause appreciable loss in activity. They deseribed a pollen 
dehydrator which will dry pollen completely in a few hours by passing warm 
dry air continuously over the pollen held in trays in an airtight box. This 
outfit requires special apparatus such as heating coils, thermostat, silica-gel 
drying tank, blower, and so forth, and requires the extra handling of pollen 
into and from this dryer subsequent to or following the defatting process which 
is not carried out in this machine. 

The apparatus herein described allows for the defatting, drying, and 
storage with subsequent extraction of several different types of antigens in 
this one container without any further handling of the antigen after its initial 
transfer. The use of this apparatus saves time and labor, eliminating many 
transfers of antigen, and also extracts more active material from the antigenic 
mass than equivalent proportions of antigen and extracting fluid produced by 
ordinary single extraction methods. The glass columns containing the antigenic 
materials are also very easily stored by laying them horizontally in drawers 
or closet shelves. 

APPARATUS 


The apparatus consists of a long glass tube of large diameter, the bottom 
end being secured with a one-holed stopper carrying a piece of narrow glass 
tubing as the outlet; the inner end of the stopper is covered with glass wool 
(Fig. 1). The glass tubes may be of various lengths and diameters varying 


*From the Department of Medicine, Allergy Division, University Hospital, New York 
University-Bellevue Medical Center. 


+Presented before the Third Annual Meeting of the American Academy of Allergy, New 
York, N. Y., Nov. 25-27, 1946. 
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with the quantity of antigen to be handled. For general use, tubes having 
outside diameters of 1.5 and 2.0 inches and lengths of 10 and 20 inches have 
been found satisfactory. Regular glass tubing cut and fire polished to any 
desired length may be obtained from almost any laboratory supply house. The 
column of antigen, such as pollen, danders, tobacco, wool, poison ivy, and so 
forth, acts as its own filtering bed. A small plug of glass wool is placed on top 
of the antigen column to prevent the latter from rising and mixing with the 
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extracting fluids. Any liquid added to the column comes in contact with and 
extracts each layer successtvely down the column. The first portions of extract 
leaving the column are therefore very concentrated and this is readily observed 
due to the dark color and increased viscosity. The extracting fluid is fed to 
the antigen column autematically by filling a volumetric flask with the extract- 
ing fluid and then inverting the flask over the glass column. The extracting 
fluid is thus allowed to filter through the antigen column by gravity alone; 
suction is used only in those instances where the antigen is of a gummy con- 
sistency. 
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PROCEDURES 


1. Defatting and Drying Antigen.—The antigen in the column is washed 
completely with an organie solvent. In general, ether is used only to defat 
and dehydrate the pollens. Sovasol No. 5 or toluene is used to defat most of 
the other antigens. The organic solvent is added to the top and allowed to 
filter through the antigen column until the washings are colorless. After the 
defatting, a glass bulb filled with silica gel* is placed in a one-holed stopper 
which fits into the top of the column. Suction is applied to the bottom of the 
eolumn and dry air thus drawn through displaces the organie solvent which 
has defatted and in some eases dehydrated the antigen. 

Since the antigens are usually defatted with an organic solvent before 
drying and storage, it is advisable to place a one-holed cork stopper at the end 
of the column during defatting. This cork stopper is easily slipped out by 
holding the column in a horizontal position and a one-holed rubber stopper is 
then substituted for the drying and storage in partial vacuum. 

2. Storage.—F or storage, a bag of silica gel in Cellophane is placed an top 
of the glass wool over the antigen column and a solid rubber stopper is placed 
on the top end of the column. Suction is applied to the bottom outlet tube and 
after a partial vacuum is obtained the outlet tube is sealed off in a flame. The 
antigen is thus stored in a defatted, dry condition in a partial vacuum. 

3. Extraction—When extraction of the antigen is desired, the outlet tube 
is easily broken open. The stopper at the top of the column is removed, the 
silica-gel bag is lifted out, and the extracting fluid is placed in a volumetric 
flask which is inverted over the column and its filtration through the column 
will proceed without any other attention; the extract is clear and does not need 
further filtration before it is passed through a Seitz filter for sterilization. 


EXPERIMENTAL RESULTS 


Since the use of ether for defatting also dehydrates pollen due to the fact 
that it is miscible with water, the drying efficiency of this simple apparatus was 
tested by using another antigenic substance such as poison ivy leaves which 
are stored in a dry state without the previous use of a defatting and drying 
agent. The fresh leaves were ground in an ordinary hand-driven meat grinder. 
One aliquot of ground leaves was placed in a glass column and air, dried by 
passage through the silica-gel drying tube, was drawn through by attaching the 
outlet of the column to a filter pump. It was found necessary to renew the 
siliea-gel drying tube on top of the column every twelve hours. The bulbs from 
discarded 100-ml. pipettes are a convenient container for the gel. Another 
aliquot of these ground leaves was placed in an incubator at 37° C. for five 
days. After this time the leaves were brittle but still dark green in color. In 
the ineubator-dried leaves 73.4 per cent moisture was lost and 75.4 per cent was 
lost in the silica-gel air-dried column method. 
 #The silica gel contains a cobalt indicator which turns pink when the gel has absorbed 


a maximum amount of moisture. When this happens a bulb containing fresh silica gel (deep 
blue) is substituted and the pink gel is easily regenerated to the blue stage, in a hot air oven. 
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In another experiment the following daily moisture loss was observed from 
another batch of fresh poison ivy leaves. 


TABLE I. 








DATE 6/4/47 6/5/47 6/6/47 6/7/47 





ORIGINAL , 
GROUND IVY WEIGHT WEIGHT PER CENT WEIGHT PER CENT WEIGHT PER CENT 























LEAVES (GM.) (GM.) LOSS (GM.) LOSS (GM.) LOSS 
Column 184 9] 50 56 69.5 57 70 
Ineubator 150 46 69.3 45 70.0 45 70 

(37° C.) 





The above data show that this simple apparatus is capable of efficiently 
drying substances such as poison ivy leaves, which generally have a moisture 
content of approximately 75 per cent, by drawing silica-gel-dried air through 
the antigen column, even without benefit of previous treatment with a de- 
fatting and drying agent such as ether, which is used on the pollens. 

When the ivy leaves which had lost 70 per cent moisture were dried 
further in a hot air oven at 100° C. for thirty minutes, an additional loss of 
only 4 per cent was obtained and it is possible that some of this weight loss may 
have been due to volatile substances coming off at this higher temperature. 

It is well known that if pollen, which has been extracted onee, is re- 
extracted with fresh extracting fluid, then this second pollen extract contains 
considerable active material and nitrogen. After the filtration of pollen follow- 
ing its initial extraction, a portion of the extracting fluid remains on the 
pollen, wetting it, and it is natural that this fluid left behind on the pollen 
contains active material and nitrogen values equal to that of the filtered 
extract, along with smaller amounts of material extracted from the pollen 
itself. By utilizing the column just described, the pollen is washed down the 
eolumn with successively fresher portions of extracting fluid so that by the time 
that the latter portions of extracting fluid filter through, most of the active 
material has been washed out and the final washings are quite low in activity 
and nitrogen content. Table IT illustrates this point. It will be observed that 
after 362 ml. had filtered through the column this cut was removed and kept 
separate from the following 457 ml. which followed. The second cut contained 
only about one-sixth the protein nitrogen of the first cut and if the second 
eut had been divided into two further cuts the latter portion would undoubtedly 
have been very low in nitrogen. 


TABLE II. POLLEN EXTRACTION IN COLUMN 


Fifty grams high and low ragweed pollen placed in column. 1,000 ml. Coca’s solution 
allowed to filter through. 














VOLUME 

(ML.) P. N. UNITS/ML. N. P. N./ML. T. N./ML. 
First cut rag. extract (la) 362 56,300 1.03 1.59 
Second cut rag. extract (1b) 457 9,000 .20 .29 
5% rag. extract la+1b 819 29,900 OT S87 





P.N., Protein nitrogen; N.P.N., Nonprotein 


nitrogen; T.N., Total nitrogen. 
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Tables III and IV show values of nitrogen obtained by the regular ex- 
traction procedure of mixing pollen and extract, stirring occasionally, and 
after twenty-four hours, filtering off the extract by means of a Buechner funnel, 
and also those values obtained by extracting the pollen by filtration through 
the pollen column. 

The data in Table III show that an extra 15,400 units of protein nitrogen 
per milliliter is extracted by the column method, over that of the regular single 
extraction method or about 33 per cent more protein nitrogen. The efficiency 


TABLE III. NITROGEN RESULTS ON RAGWEED POLLEN EXTRACTION BY PERCOLATION 
AND BY MIXTURE METHODS 



































WEIGHT OF | VOLUME OF 

POLLEN EXTRACTING 

(GM.) FLUID (ML.)|P. N. UNITS/ML.|N. P. N./ML.| T. N./ML. 
Column extraction No. 1 50 500 58,200 523 1.81 
Regular extraction No. 1 50 500 42,800 91 1.34 
Second extraction of above pollen 
Column extraction No. 2 250 8,000 19 27 
Regular extraction No. 2 250 24,400 43 .67 
Column extraction No. 1+2 750 41,500 88 1.30 
Regular extraction No. 142 750 36,700 75 1.12 





of the column extraction is observed by noting that a second percolation of 


extracting fluid through the pollen column 


(or 13 per cent of the original) with only 


fluid used in the first extraction, whereas 
extracted by regular mixing and filtration 


vielded only an 8,000 unit extract 
one-half the volume of extracting 
a second extraction of the pollen 
gave a 24,400 unit extract (or 54 








per cent of the original). It is noteworthy that even when the first and second 
extractions are added to each other, the column extraction method gives higher 
nitrogen results. These data show that there is a great loss of extractable 
protein nitrogen when pollen is extracted only once by the regular mixing and 
filtration method. Table IV shows that when plantain pollen is comparatively 
extracted by these two methods there is again a much greater extraction of 
active material by the column percolation method and even when the pollen is 
re-extracted with new extracting fluid, giving the regular mixture method a 
chance to approximate the extraction achieved by the column method, the sum 
of the two extractions is much greater in the case of the column extraction 
method. 


TABLE IV. NITROGEN RESULTS ON PLANTAIN POLLEN EXTRACTION BY PERCOLATION 
AND BY MIXTURE METHODS 








WEIGHT OF | VOLUME OF 
POLLEN EXTRACTING 














(GM.) FLUID (ML.)|P. N. UNITS/ML.|N. P. N./ML.| T. N./ML. 
Column extraction No. 1 50 500 39,500 1.24 1.64 
Regular extraction No. 1 50 500 23,500 74 98 
Second extraction of above pollen 
Column extraction No. 2 250 15,000 aa 28 
Regular extraction No. 2 250 27,400 .08 .65 
Column extraction No. 142 750 31,300 87 1.18 














Regular extraction No. 1+2 750 24,800 .62 .87 
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The column just described can be adapted to the isolation of various 
different fractions from pollen or other substances. The pollen, for example, 
is completely extracted through the column with an organie base sueh as 
pyridine, then an organie acid, and finally with neutral aqueous solution. Be- 
cause of the different reactive groups in these solvents and because almost all 
of the material soluble in each is removed by this column percolation method 
before another solvent is used in the column, each type of solvent will isolate 
different soluble substances from the pollen. These data will be presented in a 
following paper. 

SUMMARY 

1. A single apparatus is described for the defatting, drying, storage, and 
extraction of many antigenic substances. 

2. The apparatus eliminates transfers and handling of antigens and needs 
very little storage space. 

3. Data presented indicate that more protein nitrogen is extracted by use 
of this apparatus, when preparing extracts from antigenic materials, than when 
the regular mixture method is employed. 
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THE EFFECT OF AMINOPHYLLINE ON URTICARIAL SKIN 
REACTIONS* 


Hl. Haywoop Turner, M.D., ATLANTA, Ga. 


ALE, in 1910,' noted the similarity between the action of histamine and 
D anaphylactie shock. Staub and Bovet® * showed that various compounds, 
previously prepared in the laboratory of M. Fourneau for investigation of 
autonomic properties, were able in varying degrees to counteract histamine 
effects. Two preparations, 929 F and 1571 F, were more potently antihis- 
taminic than the others. A common property of these was the possession of 


HH 
an amino-ethyl strueture (—C—C—N=). 929 F and 1571 F were considered 
H H 


too toxie for clinical use, but from them evolved the currently used antihis- 
tamine drugs containing the amino-ethyl structure. However, pyridine 
derivatives not possessing the amino-ethyl structure are also effectively anti- 
histaminie. 

Aminophylline (theophylline-ethylenediamine) is used clinically for a 
variety of conditions. Although credit is generally given to Herrmann, Aynes- 
worth, and Martin‘ for drawing attention to its use in bronchial asthma, 
Mallen® states that Rischawy and Diaz both had recommended it previously. 
In 1936, Tuft and Brodsky® showed that intravenous injections of amino- 
phylline reduced the sizes of allergic wheals produced by intradermal injec- 
tions of antigenic substanees. This effect was comparable to, but much less 
marked than, a similar effeet by epinephrine. In 1941, Emmelin and associ- 
ates’ reported definite antihistaminie properties of the xanthines, and Mallen® 
deseribed results, at times dramatic, in cases of chronie allergic skin reactions 
with urticaria and angioneurotiec edema following repeated intravenous in- 
jections of aminophylline with calcium salts. In 1947, Epstein® described the 
relief of itching in dermatoses by intravenous aminophylline. 

From Fig. 1 it is seen that an amino-ethyl structure exists in histamine, 
ethylenediamine, the antihistamine drugs, and procaine (also used in allergic 
reactions). Also from Fig. 1 it is seen that histamine, theophylline, and 
Antistine each contain an imidazole ring. The theory of action of the anti- 
histamine drugs is that they compete with histamine rather than destroy or 
neutralize it. Aminophylline (theophylline-ethylenediamine) might be ef- 
fective in competition with histamine both by virtue of its theophylline con- 
tent with the xanthine structure containing the imidazole ring and by virtue 
of the loosely attached ethylenediamine, with its amino-ethyl structure. In 
fact, the entire structure of histamine is contained in aminophylline. Because 
of the chemical similarity of aminophylline to histamine and the antihistamine 


*From the Department of Medicine, Emory University School of Medicine, and the 
Medical Service, Grady Hospital. 
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drugs, and because of its accepted. efficacy in the treatment of bronchial 
asthma, it was decided to determine the effect of aminophylline on other al- 


lergic reactions. 
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Thirty-five patients with allergic reactions, mostly urticarial, were treated 
in the emergency clinics at Grady Hospital. Brief histories and physical ex- 
aminations were done. Because of the large subjective element in response 
to treatment and because of the variation in severity of symptoms from min- 
ute to minute, varied approaches to individual patients were used. Some were 
given intravenous placebos prior to aminophylline, others were given amino- 
phylline by injection into elysis tubing without their knowledge, some were 
led to serateh so as to aggravate the itching, and others were merely observed. 
In all with skin reactions, itching was present at the time of treatment. 
Aminophylline was given intravenously, the syringes being filled from 10 ¢.e. 
ampules containing 0.375 gram. Doses varied from 1 ¢.c. in the ease of a 5-year- 
old child to 30 ¢.¢e. in that of an adult, but most patients received 10 cubic 
centimeters. Results are shown in Table I. 


TABLE I. RESULTS OF TREATMENT OF ALLERGIC REACTIONS WITH INTRAVENOUS 
AMINOPHYLLINE 








DISEASE | 


NUMBER 
OF CASES 


MODERATE 
RELIEF 


MINIMAL OR 


COMPLETE 
NO RELIEF 


RELIEF 





Serum sickness with urticaria 
Immediate urticarial reaction to 
antitetanus horse serum 
Urticaria due to other causes (contact 
with plants, insect stings, ete. ) 
Serum sickness with arthritis 


il 5) 6 6 


+ 1 


6 
0 
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One patient with severe pains in the leg muscles, nausea, and vomiting 
but no abdominal rigidity after a spider bite (probably a black widow) showed 
dramatic improvement immediately after receiving 10 ¢.c. aminophylline. 

When complete relief was obtained, the response was dramatic, generally 
occurring before the injection was completed, and, at times, after only 2 or 
3 @e. had been given. When only moderate relief was obtained, the change 
was usually apparent several minutes later. In approximately one-half of the 
patients there was no change in the skin lesions. In the others, changes varied 
from slight blanching to complete disappearance. The relief afforded by 
aminophylline generally lasted from four to six hours. Oceasional nausea 
and vomiting and transient dizziness were the only untoward effects noted. 
Orally administered aminophylline in doses up to 0.4 Gm. every four hours 
was tried in several cases without apparent benefit, either as initial or as con- 
tinued treatment. Subcutaneously administered epinephrine was effective in 
some, but not all in the patients who obtained no relief from aminophylline. 

It is realized that suggestion may have played an appreciable part in the 
results. This was demonstrated by one patient who obtained complete relief 
after a placebo of intravenous nicotinie acid, and another, a child, who denied 
pruritis after an unsuccessful attempt at venepuncture. 

In the management of these patients, antihistamine drugs by mouth after 
initial relief of symptoms by aminophylline was found to be adequate. 


SUMMARY 


1. Aminophylline was administered intravenously to thirty-five patients 
with allergic reactions, mostly urticarial. 
2. Complete relief was obtained in fifteen of these, and partial relief in 


eleven. 
3. Aminophylline appeared to have an effect comparable to that of 


epinephrine in cases of urticaria. 
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Cultures of representative air-borne fungi are now available to members of the Academy. 
They may be obtained upon writing to Dr. C. M. ‘Christensen, Division of Plant Pathology 
and Botany, Department of Agriculture, University Farm, University of Minnesota, St. 
Paul 1, Minnesota. A nominal charge of $1.50 per culture will be made, payable to the 
Executive Secretary of the Academy. Cultures for identification may also be sent to Dr. 
Christensen by those engaged in the mold surveys of the American Academy of Allergy. No 
charge will be made for this service. 

THEODORE B, BERNSTEIN, M.D. 
Chairman, Mold Type 
Culture Committee 


The Report of the Committee on Therapy 
American Academy of Allergy 


The sereening of the antihistaminie Trimeton (S-108) was completed during the 
summer of 1948, There were seventy-seven investigators who reported on 3,068 patients. 
The Schering Corporation furnished over one-half million tablets of this drug and_ several 
thousand placebos for this study. 

The Committee on Therapy after tabulating and analyzing these reports submits the 
following summarizing conclusion: 

‘*The clinical study of Trimeton (S-108) manufactured by the Schering Corporation 
shows that this drug compares very favorably with the other antihistaminics on the market 
at this time in the alleviation of the symptoms of urticaria and of allergic rhinitis, especially 
pollen disease, and, also, that it may produce fewer and less severe toxic symptoms than the 
older antihistaminics. ’’ 

This condensed report was approved by the Committee on Therapy and by the Executive 


Council of the American Academy of Allergy. 


SUMMARY OF CLINICAL STUDIES ON TRIMETON (S-108) — SCHERING 








RESULTS 
NUMBER NONE FAIR GOOD EXCELLENT 
DISORDER OF CASES % % % % 
Vasomotor rhinitis 946 25 24 32 19 
Hay fever 908 11 24 41 24 
Asthma 685 56 19 18 7 
Urticaria and angioedema 281 14 21 42 23 
Eezema 74 37 30 30 3 
Other dermatitis 48 21 21 41 a 
Migraine 44 50 30 18 2 
Contact dermatitis 17 53 29 18 = 
Vernal ecatarrh 22 46 18 36 
Gastrointestinal allergy 13 46 15 24 
Pruritis ani 8 at 50 13 
Others* 22 54 27 14 
Total 3,068 
*Others: Méniére, 2; rhus, 2; dermagraphia, 2; Henoch’s purpura, 1; herpes zoster, 1; 
tinnitus, 1; multiple sclerosis, 1; psoriasis, 1; lichen planus, 1; lichen simplex, 1; insulin 
shock, 4; uterine cramp, 1; bronchiectasis, 2; scabies, 1; trichophytin, 1. 














Harry L. Huser, M.D. (signed) 
Chairman, Committee on Therapy 
American Academy of Allergy 











